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COMMENT AND CRITICISM. 


THE new and promising biological depart- 
ment of the University of Pennsylvania has 
issued a modest prospectus, announcing op- 
portunities for special work, and courses of in- 
struction in biology, open to both sexes. A 
high ground is taken in its simple ‘ aim,’ which 
is avowed to be, ‘* to encourage original re- 
search in biology by offering facilities to sci- 
entists engaged in investigation, and by giving 
instruction to advanced students prosecuting 
special work.’’ Besides this principal func- 
tion, ‘‘ the department will further conduct the 
instruction of those students of biology . . . in 
acourse leading to the degree of doctor of phi- 
losophy, and of those . . . who have elected 
the course preparatory to the study of medi- 
cine.’’ A suitable laboratory is to be ready by 
Sept. 1, and is to possess one feature which 
cannot be too highly commended ; viz., ‘* pri- 
yate rooms for the use of investigators.’’ 
There is as yet no symptom of any attempt to 
force investigation unduly, and let us hope 
there never will be. Investigators are born, 
not made ; and noW that the first step has been 
taken in promising them ‘ facilities,’ the next 
will quickly follow ; viz., to supply a stimulus. 
For this, example is better than any mechani- 
cal pressure ; and to the faculty we must look 
for the healthy stimulus of example. Last, 
but by no means least, the university or its 
friends should see to it that a moderate pe- 
cuniary support shall be obtainable in the 
shape of fellowships or otherwise ; so that pov- 
erty may never be permitted to interfere too 


Durine the past two years, great interest 
has been manifested in the subject of the uni- 
fication of time and longitudes the world over. 
In our own country, the universal adoption, in 
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November last, of standard time according to a 
system of meridians distant from that of Green- 


wich by an exact number of hours, has led to 
results of great importance in the convenient 
arrangements and intercourse of ordinary life. 
Though not at alla matter of necessity, itis still 
desirable that this system of standard meridi- 
ans, or some other, shall be adopted every- 
where ; and, in pursuance of an act of congress, 
the president of the United States has invited 
the principal nations concerned to send dele- 
gates to a time-convention, to meet at Wash- 
ington next October, to deliberate upon the 
question of the adoption of such a prime or 
zero meridian. By far the greater part of all 
calculations in geography, astronomy, and geod- 
esy, where a zero meridian is concerned, are, 
by common consent, referred to the meridian of 
the observatory at Greenwich, England ; so that 
this meridian stands among the first proposed 
for universal adoption. The representatives of 
other governments, however, will undoubtedly 
have decided preferences for other meridians ; 
and there is much to be said in favor of the 
adoption of one or another zero point of ref- 
erence. The interest in this subject is plainly 
apparent from the fact that nearly all of the 
invited nations have appointed suitable dele- 
gates, whom our own commissioners will at an 
early date be expected to receive at Washington. 

It goes without saying, that the learned men 
of other lands, thus convened, will expect to 
see our own nation represented by its highest 
order of talent, especially as the convention 
has been called by ourselves. And it is par- 
ticularly desirable that our own commissioners 
shall be men of the greatest scientific authority 
in these matters; for, as the representatives 
from foreign countries are our guests, they will 
the more readily accept proposals from our 
commissioners, should these 
prove competent to take a very prominent part 
deliberations of the congress, as 
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scientific men of the first rank. It may also 
fairly be supposed that the French language 
will be more generally spoken by the delegates 
from all nations; and the necessity of a thor- 
ough acquaintance with the French and Ger- 
man languages ought to be duly weighed by 
those having power to make the appoint- 
ments of the American commissioners. The 
power of appointment having been apparently 
delegated to the secretary of state, no suffi- 
cient reason is apparent why this officer, whose 
appointments to similar positions of responsi- 
bility have heretofore been excellent, should 
have transferred his prerogative, in part, to the 
secretaries of war and the navy, the former of 
whom has not yet, it is believed, made his own 
designation. 

The time-convention act provides for the 
appointment of three commissioners. On gen- 
eral grounds, the appointment of President 
Barnard by Secretary Frelinghuysen himself 
is open to no objection; for he has long been 
interested in these matters, occupies a com- 
manding position, is a scientific man of recog- 
nized ability, and has had, in addition, much 
practical experience in international confer- 
ences. His personal disability of extreme 
deafness ought, however, we think, to have 
excluded him from membership of the com- 
mission, as it will practically prevent his 
taking a leading and representative part in its 
deliberations. The second commissioner, al- 
ready named by the secretary of the navy, is 
not open to any such objection: but he is 
practically unknown in science, outside of a 
limited circle in the United States; and, aside 
from his being at present on duty at the naval 
observatory, there is very little reason why he 
should have been selected for this responsible 
scientific appointment, rather than any other 
line-officer of the navy; and, besides, we are 
credibly informed that he speaks no language 
but English. 


It remains to be seen what name the secre- 
tary of war will designate; and it is to be 
hoped that he may consider well the appoint- 
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ments already made, and add by his own the 
strongest possible name to the list of commis- 
sioners. Unless we mistake, he is not required 
to make the appointment from the army, but 
may select from the ranks of scientific men in 
general. Had Mr. Frelinghuysen asked the 
secretary of the treasury for a name, and had 
he designated the superintendent of the coast- 
survey to act as commissioner, we should have 
had an officer in all respects competent to 
represent the interests of the nation. Nor 
had any one the power to make a wiser ap- 
pointment than lay in the way of the secretary 
of the navy, — to detail the superintendent of 
the * Nautical almanac’ for this service. This 
condition of affairs, in so far as the present 
appointment of the American commissioners 
is concerned, points to the advisability of ad- 
ditional legislation on the subject. Congress 
should at once supplement the commission by 
not less than two additional members, and 
stipulate that these be recommended to the 
president (as the original commission might 
well have been) by the president of the National 
academy of sciences; thus making the mat- 
ter one in which the advice of the academy 
is sought by the government, and which, by 
its act of incorporation, the academy is re- 
quired to give. The appropriation of a mod- 
erate sum to defray the necessary expenses 
attending the sessions and records of the de- 
liberations of the convention, ought also to be 
granted. This, indeed, we understand, has 
already been proposed. 


Tue call made by the Peabody museum for 
immediate funds for the continuation of its 
explorations in Ohio deserves to meet with a 
cordial response ; and, were the valuable and 
novel results which are being secured by this 
exploration more widely known, there would 
be no doubt as to its success. Probably, for 


the first time in all the years that have passed 
since the Ohio mounds and earthworks have 
excited the curiosity of the people, a thoroughly 
scientific and exhaustive exploration is making 
of one locality. This is not merely to collect 
relics from the mounds, which has heretofore 
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so often been the single purpose of so-called 
exploration ; nor is it carried out by sinking 
shafts in the centre of a mound, or cutting a 
ditch or two through it: but every foot of earth 
is removed, and the whole structure laid bare 
foot by foot. This mode of work has led to the 
discovery of singular and remarkable structures, 
not only in the mound and at the natural level 
of the surrounding land, but for six feet be- 
neath this, to the underlying gravel-deposit. 
These operations have brought so many novel 
facts to light, that we have now the right to 
class all former mound-explorations in the Ohio 
valley as so superficial as to be scientifically 
worthless, until further thorough work on groups 
not yet destroyed shall give the means of com- 
parison, and place the partial results that were 
formerly obtained in their proper relations. 
The recent explorations have shown conclu- 
sively that the mounds and earthworks in vari- 
ous parts of the country were made at greatly 
different periods of time, and presumably by 
different peoples, even should it be ascer- 
tained that they all belonged to the great Mon- 
goloid stock, of which our Indians probably 
represent more than one subdivision. This, 
however, is not yet proved ; and the conclusions 
that have been drawn from time to time, that 
there has only been one people on this conti- 
nent who made the earthworks of various kinds, 
are too hasty deductions from the present im- 
perfect knowledge of our archeology. That 
some Indian tribes made mounds and earth- 
works and fortifications is not to be questioned, 
and that others did not is probably equally true ; 
but this does not give us the right to throw over- 
board other facts tending to show that peoples 
of various stages of development, and, so far 
as craniological and artistic conclusions can be 
at present drawn, of distinct ethnical stocks, 
were also former inhabitants of this continent. 
One man will class all the past and present 
native inhabitants of all America, both north 
and south, as Indians; the next, with equal 
assurance, will state that the ancient Mexicans, 
the builders of the stone structures in Yucatan, 
the old Peruvian and other South-American na- 
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tions, etc., were races distinct from the North- 
American Indians; and there have been many 
variations from these theories. 

The fact is, we do not know who the Indians 
are, or who were the old builders of Palenque, 
of Uxmal, of Tiahuanuco, and numerous 
other old cities from Mexico to the eastern side 
of the Andes in South America. Until we 
awake to the fact that America has an inter- 
esting past, and can arouse ourselves to the 
effort of making out the ancestors and descend- 
ants of all these peoples, who have left us such 
marked differences in their architecture, their 
works of art, their customs and their languages, 
we act the part of amateurs, when from a little 
knowledge of a few of these different conditions, 
and from superficial or very general resem- 
blances, we draw hasty conclusions. Only the 
most thorough explorations, conducted by men 
who have broad views and careful methods of 
work, — men who are above being led by theo- 
ries to be maintained ; who will look at facts in 
the same manner as a geologist or a biologist 
looks at his facts, letting them lead him where 
they will, — will solve for us the great problems 
of American archeology. The days of collect- 
ors of curiosities and hasty writers are over. 
Archeology is a science, and no longer in the 
hands of the mercenary dealer and the equally 
avaricious collector of curiosities. Give the 
proper institutions the support they ask for, and 
the near future will bring valuable results. 


LETTERS TO THE EDITOR. 


«*« Correspondents are requested to be as brief as possible. 
The writer’s name is in all cases required as proof of good faith. 


Gyration of a vibrating pendulum. 


Ir a body move in any curve about any centre of 
curvature, the inertia of the body is manifested as a 
force acting in the plane of the curve, and in a direc- 
tion opposite to that of the centre of curvature; and 
if v denote the lineal velocity of the body, and p its 
distance from the centre of curvature, the force thus 


manifested will be represented by vr, and is called 
p 


the centrifugal force due the motion. 

If the body move in a straight line on a limited 
portion of the earth’s surface while the earth is ro- 
tating on its polar axis, its motion may be regarded, 
without sensible error, as being on a tangent plane; 
and because any tangent plane rotates about an axis 
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normal to that plane, with a constant angular velocity 
w sin”, where w is the angular velocity of the earth 
about its polar axis, and A is the latitude of the nor- 
mal axis, the path of the body, in space, will evi- 
dently be a spiral curve; and from the properties of 
that spiral, the centrifugal force at its origin, which 
is the deflecting force resulting from the earth’s 
motion on its axis, is readily found to be 2wv sina 
(see Science, iii. No. 57). 

The same result that is here found from the prop- 
erties of the spiral which the body describes in space 
was found by Mr. Ferrel from the equations of motion 
on a spherical surface (see eq. 53, Professional papers 
of the signal-service, No. viii., 1882, p. 30); but, by 
assuming that the motion of the body in space is in 
the circumference of a circle, he finds for the time, 
t, of a revolution in that circumference, — 

‘r= secd X 4 day;’ 
and he says, ‘‘ The gradual gyration of a vibrating 
pendulum is caused by this same deflecting force, 
and hence the time of gyration is the same as that 
of 7 in the preceding equation.” 

But it is well known that the time of gyration of 
a vibrating pendulum is sec @ X 1 day. 

This discrepancy may be explained as follows: — 

Let P represent the position of the normal axis or 
centre of the tangent plane ABCD, which therefore 
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suppose the body to describe the circumference of 
the circle s by moving along the radius vector PA’, 
while the radius vector rotates about P, the circum- 
ference of s will obviously be described while the 


A 








radius vector makes a half-revolution about P ; that 
is, in the time +t = sec@ X 4 day. The time 7 of 
gyration of a vibrating pendulum, however, does not 
correspond with the time tin which the circle s would 
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rotates about P with the velocity wsinA, or wcos@, 
if we adopt Mr. Ferrel’s notation; and because the 
radius of curvature at P is the same for the spiral 
PA’A as for the circle s, the centrifugal force at P 
will be the same, whether the body move in the spiral, 
or in the circumference of the circle s: but if we 


be described, but is the time in which the spiral 
PA‘A is described, and hence — 
7’ = sec@ X 1 day, 
as has been abundantly proved by experiment. 
E. HENDRICKS. 
Des Moines, Io., May 29. 
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Water-waves from Krakatoa. 


You published, in May, a couple 
of interesting communications on 
atmospheric waves from Krakatoa. 
As the effect through the water was 
sti]l more marked and more sharply 
defined at very great distances, I 
have made for publication, by au- 
thority of the superintendent of the 
U.S. coast and geodetic survey, re- 
duced photographic copies of the 
records of the self-registering tide- 
gauges at Kadiak, Alaska, and at 
Saucelito, near San Francisco. These 
copies cover the period from 0h. Aug. 
27, to Oh. Aug. 30, or the seventy-two 
hours during which the tide-gauges 
show, in a very marked manner, the 
effect of the Krakatoa earthquake 
upon the masses of water in the 
North Pacific Ocean. 

It is interesting to notice that the 
impact of the earthquake was appar- 
ently felt earlier and in a greater 
degree at San Francisco than at Ka- 
diak; although the former is 1,473 
geographical miles more distant, in 
a direct line, from Krakatoa. 

The observations at Honolulu, 
where the U.S. coast and geodetic 
survey has a self-registering tide- 
gauge, are expected to arrive shortly, 
and will help to throw more light on 
this interesting point. 

All this suggests inquiry into the 
path which the great wave pursued. 
According to the accepted theory of 
wave-transmission in deep waters, 
the time is shortest in the most pro- 
found depths, and therefore the tidal 
register at Honolulu is looked for 
with great interest. There are evi- 
dently several pathways through the 
great congeries of islands north-east 
of Krakatoa, and two to the south 
of Australia, —one between Aus- 
tralia and New Zealand, thence 
through the Pacific; and the other 
east of New Zealand, and northward 
threugh the Pacific. (See opposite 
map.) 
lt it had been possible to maintain 
the tide-gauge at Mazatlan, it would 
have affurded very valuable informa- 
tion as to the most probable direc- 
tion taken by the great earthquake- 
wave. 

The dates upon the records are 
given for local mean solar time, ‘ civil 
account’ at each gauge. The tem- 
peratures recorded are of the water 
at the time indicated. The geo- 
graphical positions are as follows: — 
Krakatoa . . lat. 6° 09.5’ S., long. 105° 27’ 

= Th. Olm, 48s. E. 

. lat. 37° 51’ N., long. 122° 29’ 
8h. 09m. 568. W. 
Kadiak . . . lat. 57° 50’ N., long. 152° 20’ 

= 10h. 09m. 20s. W. 
C. O. BoUTELLE, 
Asst. in charge of office. 
U. 8. C. and G. survey, 
Washington, D.C., June 10. 
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THE U.S. CENSUS OFFICE. 


TuereE is a popular disposition to belittle the 
importance of the census, and to underestimate 
the value of what has been accomplished under 
the direction of Gen. Walker, which will pass 
away when the magnitude of the difficulties 
to be overcome, and the skill displayed in 
handling such a mass of figures, are better 
understood by the public. Six volumes have 
already been issued, which have excited the 
admiration and enthusiastic approval of statis- 
ticians on both sides of the Atlantic. It is 
said that the whole number of volumes will be 
nearly twenty, of which some are now in type, 
others ready for the compositor, and of a part 
the manuscript copy is not yet fully prepared. 
The entire series will constitute an encyclo- 
paedia of information, not only as to the popu- 
lation of the United States and its composition 
and growth, but as to the financial and other 
resources of the country, and the burdens to be 
borne by the American people, and will be of 
the greatest historical value. As an advertise- 
ment of the national wealth, and of the rapidity 
with which this country is assuming a foremost 
position among the nations of the earth, the 
tenth census is worth many times its cost ; and 
we are not claiming too much for it when we 
venture the assertion that no statistical work 
of equal extent and merit has ever been exe- 
cuted by any nation. 

The unpopularity of the census appears to 
be due, partly to its having exceeded in cost 
the original estimate, and partly to the delay 
in the publication of the results. But it is not 
surprising that Congress was unable to foresee 
the actual amount of expense involved in so 
elaborate and exhaustive an inquiry; and the 
delay in publication is owing to insufficient 
appropriations from time to time, and the too 
rapid reduction of the force engaged, which has 
unduly prolonged the examination and tabula- 
tion of the returns. It is probable, also, that 
the failure to ask and obtain sufficient appro- 
priations has curtailed the proportions of the 
work, and led to the omission of information 
which was in fact gathered, and might have 
been given to the world. 

Really it is more than doubtful whether the 
methods adopted for taking the census do not 
need to be thoroughly revised, and new methods 
adopted. It must be a serious loss to the 
government to do as it does, —to disband the 
force trained for this special undertaking, and 
scatter it, once in ten years, and then re- 
organize it with unskilled and inexperienced 
clerks, who require to be educated at great 
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expense before they understand what it is that 
they are employed to do. No other scientific 
undertaking is carried on in this way. We 
assume that the purely clerical portion of the 
work may be done by untrained clerks, if they 
are directed by skilled and competent chiefs 
of division, just as raw recruits may be of 
service in war, when drilled and commanded 
by veterans. But it would seem that the office 
of commissioner or superintendent of census 
ought to be made a permanent one, and work 
enough assigned to this bureau to employ a 
permanent staff of assistants capable of giving 
impulse and direction to the largely augmented 
number of clerks required when the decennial 
enumeration of the population is made. There 
are many varieties of social statistics which 
it would be desirable to collect and publish 
annually ; and it is not essential that all the 
special and occasional investigations which are 
of national importance should be made at the 
same moment of time. Why might not the 
population be enumerated in one year, and 
the agricultural statistics obtained in another, 
andsoon? Then, too, it is difficult to conceive 
how a census can properly be made without 
reference to documents, state and municipal, 
which should be permanently preserved in a 
special library under the control of the office, 
with a librarian charged with the duty of keep- 
ing it up, and thoroughly acquainted with its 
contents and arrangement; which implies a 
permanent census bureau. Lists of corre- 
spondents are also requisite, which should be 
constantly revised and corrected. The addi- 
tional expense of a permanent force, which 
need not be large, would be far less than the 
waste of money occasioned by the want of 
thorough preparation for taking the census on 
the present plan, and the mistakes and mis- 
directed energy of a clerical force destitute of 
scientific knowledge or skill, unacquainted with 
2ach other, and unorganized for effective work. 

There must also be improved modes of col- 
lecting and digesting information which are 
practicable. The process of tallying results 
by hand, so painful and slow, which is at 
present in vogue, must give way to some other 
process, involving less mental and manual labor, 
and increased accuracy. ‘Too many clerks and 
too much time are required to meet the wants 
of an active and impatient people like ours. 
We do not appreciate information which is not 
recent and fresh. There must be some way 
devised of utilizing steam or electricity in the 
tabulation of results. If this can be accom- 
plished, then instead of waiting several years 
for the published census, as we now have to do, 
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we might hope to have it on the shelves of our 
libraries in six months, or a year at most, after 
it is taken. 

These remarks are made purely in the interest 
of science. Scientific investigation deals, first, 
with the elementary substances of which masses 
are composed, then with the forces which are 
at work to combine them into composite forms, 
and finally with the relations and principles 
which characterize and control organisms. 
Human society is an organism, for the right 
apprehension of which it is as essential to ac- 
cumulate facts, and by means of comparison 
and analysis to deduce the laws which govern 
social phenomena, as it is to follow the same 
method of study in any other branch of science. 
The political and commercial bearings of the 
census we do not discuss; but it is evident 
that the census of the population and material 
resources of this country has for us a special 
significance, in view of our representative form 
of government and of the unprecedented growth 
of the American people. ‘To these considera- 
tions may be added another; namely, that no 
other nation has such a heterogeneous popula- 
tion, and therefore such need of self-introspec- 
tion, in order to comprehend its true capacity, 
limitations, and destiny. The political and 
financial needs of the country minister to 
science, and promote scientific research in this 
particular direction. All that scientific men 
insist upon is, that the investigation shall be in 
competent hands, and conducted according to 
the principles and methods which have done 
so much for science in general. A census 
bureau, wisely constituted, might, with respect 
to social science, occupy a relation, and perform 
a work, similar to that of the Smithsonian 
institution in the domain of the natural and 
physical sciences. 





HEAD WATERS OF THE ATNA OR COP- 
PER RIVER. 


Very little has been known of this river, 
which enters the Pacific in about latitude 60° 
north, longitude 145° west. Several prospect- 
ors were left there tomake explorations last 
year, and will be called for this summer. The 
Ah-tena or Atnah Tinneh Indians reside on its 
banks, and from its bed have been taken nu- 
merous pieces of native copper resembling that 
of the Lake Superior region. The Wrangell 
Voleano is situated near it, about a hundred 
miles from its mouth. 

In crossing the Chilkat portage from the head 


_ } Communicated by authority of the superintendent of the 
U. 8. coast and geodetic survey. 
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of Lynn Canal to the head waters of the Lewis 
branch of the Yukon, the head waters of another 
stream, called the Altsek River, are crossed. 
The natives allege that this stream falls into the 
sea; and on Tebienkoff’s charts the mouth of 
the Altsek River is placed on the ocean-coast 


just north-west from Mount Fairweather, in the 


bed of the Grand Plateau Glacier. The observa- 
tions of the U. S. coast-survey party, under my 
charge, in 1874 showed that no river from the 
interior could enter the Pacific between Cape 
Spencer and Yakutat Bay ; all the depressions 
of the St. Elias Alps being filled with glaciers. 
In recent charts the Altsek has therefore been 
connected by a dotted line with the White 
River, one of the branches of the Yukon. I 
have for some time suspected that the Altsek 
was the head of the Copper or Atna River, but 
until lately have had no evidence sufficiently 
weighty to make it desirable to alter the charts. 
A recent letter from Dr. Arthur Krause states 
that his Indian guides told him that they had 
descended the Altsek to salt water, where there 
was a small village of Tlinkit Indians. This 
makes it certain that the Altsek and Atna rivers 
are continuous ; for the Chilkhaat village at the 
mouth of the Atna is the only one answering 
to the situation, and the westernmost of all 
the Tlinkit villages, being separated from most 
of the others by a wide’ stretch of unoccupied 
coast. 

This determination is of much importance. 
It determines the Atna River to be over four 
hundred miles in length, and the longest river 
falling into the Pacific between the Fraser in 
British Columbia and the Aliaskan peninsula. 
The opportunity for a most interesting explo- 
ration is here evident. The explorer need only 
take a couple of good canoes or portable boats 
up the Chilkat River, and across the portage to 
the Altsek, and float down the latter. Within 
a couple of days of the mouth of the Atna is the 
trading-post of Fort Constantine at Port Etches, 
commonly known as Nuchek, where supplies 
could be had and arrangements made for the 
trading company’s vessel to convey the party 
to St. Paul, Kadiak Island, whence transpor- 
tation to San Francisco could be had without 
difficulty, at some time during the autumn. 
Wan. H. Dat. 


THE ETOWAH MOUNDS. 


In Science of April 1i is an article by Mr. 
W. H. Holmes, on certain engraved shells and 
figured plates of copper found in southern 
mounds. As some of the most interesting of 
these articles were obtained from one of the 











mounds forming the celebrated Etowah group 
near Cartersville, Ga., a description of the 
form, structure, and contents of this tumulus 
may be of interest to those who have read Mr. 
Holmes’s article. 

As this group has been repeatedly described 
and figured (see Jones’s ‘ Antiquities of the 
southern Indians,’ chap. vi., pl. i.; and an 
article by Col. Whittlesey in the * Smithsonian 
report’ for 1880, p. 624), it will be unneces- 
sary for me to add more in this regard than to 
correct one or two errors. 

The dimensions of the large mound marked 
A in the figure alluded to, as ascertained by 
the assistants of the Bureau of ethnology, are 
as follows: the slant height along the steepest 
slope, which I found by personal examination 
to be just about 45°, is eighty-five feet, giving 
a perpendicular height of sixty-one feet; the 
longer diameter of the level top a hundred 
and seventy-five feet, and the shorter a hun- 
dred and seventy, giving an area of about 


780 SCIENCE. 


the original surface of the ground, sixteen feet, 
The form is more nearly that of a truncated 
cone than represented in the figures alluded to. 

The construction was found, by very thorough 
excavation, to be as follows: the entire sur- 
rounding slope (No. 4, fig. 1) was of hard, 
tough, red clay, which could not have been ob- 
tained nearer than half a mile; the cylindrical 
core, sixty feet in diameter, and extending down 
to the original surface of the ground, was com- 
posed of three horizontal layers, — the bottom 
layer (No. 1), ten feet thick, of rich, dark, and 
rather loose loam; the next (No. 2), four feet 
thick, of hard. beaten (or tramped) clay, so 
tough and hard that it was difficult to pene- 
trate it even with a pick; and the uppermost 
(No. 3), of sand and surface soil between one 
and two feet thick. A trench was dug from 


opposite sides to the central core; and, when 
the arrangement was ascertained, this central 
portion was carefully explored to the original 
surface of the ground. 





























seven-tenths of an acre; the length of the 
roadway which winds up the southern slope is 
two hundred and one feet, and the width sixty- 
one feet. This roadway is described, in all the 
reports I have seen, as reaching the summit 
level. This is a mistake; as it stops short of 
the top by thirty feet slant height, or twenty 
feet perpendicular height. I can also state 
confidently that it never reached any farther 
up, as is apparent from a mere glance at the 
plan of construction. The remainder of the 
ascent, which is quite steep, was probably made 
by steps or ladders. 

The mound in which the articles mentioned 
were found by Mr. Rogan, who excavated it 
on behalf of the bureau, and a vertical section 
of which is given in fig. 1, is the smallest of 
the three, and the one marked C in Jones’s 
plate, and also in Col. Whittlesey’s fig. 2. 
The measurements, as ascertained by Mr. 
Rogan, are as follows: average diameter at 
the base, a hundred and twenty feet; diam- 
eter of the level top, sixty feet; height above 





Nothing was found in the layer of clay (No. 
2), except a rude clay pipe, some small shell 
beads, a piece of mica, and a chunkee stone. 
The burials were all in the lower layer (No. 
1), of dark, rich loam, and chiefly in stone 
cists or coffins of the usual box-shape, formed 
of stone slabs, and distributed horizontally, as 
shown in fig. 2, which is a plan of this lower 
bed. 

From Mr. Rogan’s field-notes I quote the 
following description of these graves, mode of 
burial, ete. : — 


Grave a, fig. 2.—A stone sepulchre two feet 
and a half wide, eight feet long, and two feet deep, 
formed by placing steatite slabs on edge at the sides 
and ends, and others across the top. The bottom 
consisted simply of earth hardened by fire. It con- 
tained the remains of a single skeleton, lying on its 
back, with the head east. The frame was heavy, and 
about seven feet long. The head was resting ona 
thin copper plate, ornamented with figures of some 
kind; but the head was crushed and the plate in- 
jured by fallen slabs. Under the copper were the 
remains of a skin of some kind; and under this, 
coarse matting, probably of splitcane. The skin and 
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matting were both so rotten that I could only secure 
them in fragments. At the left of the feet were two 
clay vessels, — one a water-bottle, and the other a very 
small vase. On the right of the feet were some mus- 
sel and sea shells; and immediately under the feet 
two conch-shells, Pyrula perversa, partially filled with 
small shell beads. Around each ankle was a strand 
of similar beads. The bones and most of the shells 
were so far decomposed that they could not be saved. 

Grave b. — A stone sepulchre four feet and a quar- 
ter long, two feet wide, and a foot and a half deep, 
differing from a only in size and the fact that the 
bottom was covered with stone slabs. The skeleton 
was extended on the back, head east. On the fore- 
head was a thin plate of copper, the only article found. 

Grave c.—A stone sepulchre three feet and a half 
long, a foot and a third wide, and a foot and a half 
deep; the bottom being formed of burnt 
earth. Although extending east and 
west, as shown in fig. 2, the bones had 
probably been interred without regard 
to order, and disconnected; the head 
being found in the north-east corner 
with face to the wall, and the remain- 
ing portion of the skeleton in a promis- 
cuous heap. Yet there is no indication 
of disturbance after burial, as the coffin 
was intact. Between some of the bones 
Ifound a thin plate of copper that had 
been formed by uniting and riveting to- 
gether smaller sections. Some of the 
bones found in this grave were saved. 

Grave d.—A small sepulchre, a foot 
and a half square by a foot deep, con- 
tained the remains of an infant, also a 
few small shell beads. The slabs form- 
ing the sides and bottom of this grave 
bore very distinct marks of fire. 

Grave e.—Simply a headstone and 
footstone, with the skeleton of a very 
small child between them; head east. 
On the wrists were some very small shell 
beads. The earth on the north and 
south sides had been hardened in order 
to form the walls. 

Grave /. — Stone sepulchre six feet 
long, three feet wide, and a foot and a 
third deep, with stone in the bottom. 
Skeleton with the head north. There 
was a lot of copper about the head, 
which, together with the skeleton, was 
wrapped inaskin. The head rested on a large conch- 
shell (Pyrula perversa), and this on the remains of a 
coarse mat. Shell beads were found around the neck, 
each wrist, and ankle. On the right wasa small cup, 
and on the breast an engraved shell. The copper had 
preserved a portion of the hair, which I saved; por- 
tions of the skin and matting were also secured. 

Immediately under 6 was another stone grave or 
coffin, three feet long, a foot and a half wide and deep, 
extending north and south. The head of the skele- 
ton was toward the north, but the feet were doubled 
back under the frame in order to get it in the allotted 
space. The only things found with this skeleton 
were some beads around the neck. 

At g the remains of a child were found, without 
any stones about them. Some shell beads were around 
the neck and wrist, and an engraved shell on the breast. 

Grave h.— A stone sepulchre a foot and a half 
square and a foot deep, stone slabs on the four sides 
and top, but the bottom consisting simply of earth 
hardened by fire. This contained only a trace of 
bones, and presented indications of at least partial 
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cremation; as all around the slabs, outside and inside, 
was a solid mass of charcoal, and the earth was 
burned to the depth of a foot. 

Grave i.— A stone sepulchre four feet and a half 
long, a foot and a half wide and deep, bottom earth, 
contained the remains of a skeleton resting on the 
back, head north, and feet doubled back so as to 
come within the coffin. On the breast was a thin 
plate of copper, five inches square, with a hole through 
the centre. Around the wrists were beads, and about 
the neck rather more than a quart of the same. 

At j were the remains of a small child, without 
stone surroundings; under the head was a piece of 
copper, and about the neck and wrists shell beads. 

These graves were not on the same level; the top 
of some being but two feet below the clay bed (No. 2), 
while others were from two to three feet lower. 


AY 
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All the articles alluded to as obtained in this 
mound were forwarded at once to the Bureau 
of ethnology, and are now in the National mu- 
seum. Examining them somewhat carefully 
since their reception, I find there are really 
more copper plates among them than Mr. 
Rogan supposed ; the number and description 
being as follows :— 

1. A human figure with wings, represented 
in fig. 5 of Mr. Holmes’s paper, and repeated 
in our fig. 3. This is thirteen inches long and 
nine inches wide. A portion of the lower part, 
as shown by the figure, is wanting, probably 
some three or four inches. There is a break 
across the middle, but not sufficient to inter- 
fere with tracing out the design. A crown- 
piece to the head ornament is also wanting. 
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2. Also a human figure, shown in our fig. 4. 
Length, sixteen inches; width, seven inches 
and a half. 





3. Figure of a bird, very similar to that rep- 
resented in fig. 6 of Mr. Holmes’s paper, but 
considerably larger, and varying slightly in de- 
tails. This is imperfect, as part of the head, 
and the outer margin of the wings, are wanting. 
Length, thirteen inches and a half; width, 
seven inches and a half. This plate shows 
indubitable evidence of having been formed of 
smaller pieces welded together, as the over- 
lapping portions can be easily traced. It has 
also undergone repairs : a fracture commencing 
on the left margin, and running irregularly half- 
way across the body, has been mended by pla- 
cing a strip of copper along it on the under 
side, and riveting it to the main plate ; a small 
piece has also been riveted to the head, and the 
head to the body; several other pieces are at- 
tached in the same way. The rivets are small, 
and the work neatly done. 

4. An ornament or badge of some kind, 
shown in fig. 5. The two crescent-shaped 
pieces are entirely plain, except some slightly 
impressed lines on the portion connecting them 
with the central stem. This central stem, 
throughout its entire length and to the width of 
six-tenths of an inch, is raised, and cross-strips 
placed at various points along the under side, 
for the purpose of inserting a strip of bone; a 
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part of which yet remains in it, and is seen in 
the figure at the break immediately below the 
point where the obiique strips meet. The most 
important and interesting fact presented by this 
specimen is the indubitable evidence it fur- 
nishes that the workman who formed it made 
use of metallic tools, as the cutting in this case 
could not possibly have been done with any 
thing except a metallic implement. A single 
glance at it is sufficient to satisfy any one of the 
truth of this assertion. Length of the stem, 
nine inches ; width across the crescents, seven 
inches and a half. 





Fig. 4. 


5. Part of an ornament similar to No. 4. 
These plates, especially No. 4, appear to be 
enlarged patterns of that seen behind the head 


> 


of fig. 3. 
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6. An ornament or badge, shown in fig. 6, 
which Mr. Rogan, when he found it under the 
head of the skeleton in grave a, was inclined to 
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consider a crown. It is imperfect, a narrow 
strip across the middle and a portion of the tip 
being missing. As shown in the figure, it 
measures around the outer border nineteen 
inches and across the broad end three inches 
and a half. The six holes at the larger end, in 
which the remains of strings can be detected, 
indicate that it was, when in use, attached to 
some portion of the dress, or fastened on a staff. 





7. A fragment from the larger end of 
piece similar to the preceding. Attached to 
this is a piece of cloth. 

In addition to the foregoing, there are a num- 
ber of small fragments, probably broken from 
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these plates ; but so far I have been unable to 
fit them to their proper places. 

An examination of what Mr. Rogan calls a 
skin shows beyond question that it is animal 
matter. The matting he speaks of appears te 
be made of split canes. 





The shell represented i in Mr. Holmes’s fig. 3, 
reproduced in our fig. 7, is the one obtained in 
grave g. The one shown in Mr. Holmes’s fig. 
4, reproduced in our fig. 8, is that found in 
grave f. 

I shall not attempt at present to speculate 
upon these singular specimens of art, further 
than to call attention to one or two facts which 
appear to bear upon their age and distribution. 

First, We notice the fact alluded to by Mr. 
Holmes, which is apparent to every one who 
inspects his accurately drawn figures, that, ‘‘ in 
all their leading features, the designs them- 
selves are suggestive of Mexican or Central- 
American work.’’ Yet a close inspection 
brings to light one or two features which are 
anomalies in Mexican or Central-American 
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designs; as, for example, in figs. 3 and 4, 
where the wings are represented as rising from 
the back of the shoulders,— a fact alluded to by 
Mr. Holmes. Although we can find numerous 
figures of winged individuals in Mexican de- 
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signs (they are unknown in Central-American), That these plates are not the work of the Indi- 
they always carry with them the idea that the ans found inhabiting the southern sections of 
individual is partly or completely clothed in the the United States, or of their direct ancestors, 
I freely concede. That they were not made 
by an aboriginal artisan of Central America or 
Mexico of ante-Columbian times, I think is 
evident, if not from the designs themselves, 
from the indisputable evidence that the work 
was done with hard metallic tools. 

Second, Plates like those of this collection 
have only been found, so far as I can ascer- 
tain, in northern Georgia and northern and 
southern Illinois. The bird figure represented 
in fig. 9 was obtained by Major Powell, the 





skin of the bird. This is partially carried out 
in our copper plate, as we see by the bird-bill 
over the head ; the eye being that of the bird. 
and not of the man. But when we come to the 
wings, we at once see that the artist had in mind 
the angel figure with wings arising from the 
back of the shoulders, — an idea wholly foreign 
to Mexican art. 

| Another fact worthy of note, in regard to 
these two plates, is that there is a combination 
of Central-American and Mexican designs : the 
graceful limbs, and the ornaments of the arms, 
















director of the U. S. geological survey, from a 
mound near Peoria, Ill. Another was obtained 
in Jackson county, Ill., by Mr. Thing, while 
engaged by the Bureau of ethnology, from 
an ordinary stone grave. From another simi- 
lar grave, at the same place, he also obtained 
the plate represented in fig. 10. Fragments 
of another similar plate were obtained by Mr. 
Earle from a stone grave in a mound in Alex- 
ander county, Ill. All these specimens were 
received by the Bureau of ethnology, and are 
legs, waist, and top of the head, are Central now in the National museum. 

American; and the rest, with the exception, I cannot enter at present into a discussion 
possibly, of what is carried in the right hand, of the questions raised by the discovery of 
Mexican. these engraved shells ; nor is it necessary that 
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I should do so, as Mr. Holmes has discussed 
somewhat fully these designs in the second 
annual report of the Bureau of ethnology. 
But I may add that these figured copper plates 
and engraved shells present a problem very 
difficult to solve, as is evident from the follow- 
ing facts : — 

1°. A number of the designs bear too strong 
resemblance to those of Mexico and Central 
America to warrant us in supposing this simi- 
larity to be accidental. 2°. The indications of 
European workmanship are too evident to be 
overlooked. 3°. The fact that some of them 
were found in connection with articles of 
European manufacture is unquestionable. 4°. 
The evidence that some 
of the engraved shells 
can be traced to the In- 
dians is well-nigh conclu- 
sive. 

Mr. Rogan sank a 
large shaft, seventeen 
feet square, to the bot- 
tom of the second mound 
(marked B in Jones’s 
plate, and also in Col. 
Whittlesey’s figure). No 
burials or objects of in- 
terest were found in it, 
except the remains of 
four posts, extending four 
feet below the surface, 
placed in the form of a 
parallelogram, two feet 
one way, and six feet the 
other. The strata were 
as follows: first, a bot- 
tom layer of white sand 
two feet thick; next, 
between nine and ten feet 
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A HUMAN SKULL FROM THE LOESS OF 
PODBABA, NEAR PRAGUE. 


AMONG collections of bones from the diluvium of 
the vicinity of Prague, human skulls are often found. 
From the color of the earth adhering to them, how- 
ever, it is evident that they come from graves of the 
stone and bronze age, which here frequently occur 
in the top layer of the loess deposit, and are filled 
with dark loam. I also once received a normal skull 
found at a great depth in a lime-kiln at Tyrolka, not 
far from Prague, but in such relations that the over- 
lying strata were presumed to have obtained their 
present position from a slide down the steep sides of 
the valley. 

In the winter of 1883 some workmen brought me 
numerous bones of the reindeer, the rhinoceros, and 





of dark red clay ; then Fic. 1.— LATERAL VIEW OF HUMAN SKULL, FROM DELUVIAL CLAY NEAR I’RAGUE (ONE- 


two feet more of white 

sand; and, lastly, a top 

layer of some six or seven feet of dark sandy 
loam. 

Mr. Rogan found in one of the small, low 
mounds east of the large one (those marked 
FF on Jones’s plate), the fragment of a stone 
image. This fragment, which shows most of 
the form of the bust, is represented in our 
fig. 11. It is made of a coarse white marble: 
and the part shown in the figure is ten inches 
and three-quarters long ; the length of the head, 
seven inches and a fifth; and width of the 
head, five inches and three-quarters. The face 
is entirely wanting, and from appearance, I 
judge, was broken off designedly. 

Cyrus Tuomas. 
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the mammoth, from the clay behind the brewery at 
Podbaba, and, on the 30th of November, the remains 
of a human skull. After carefully putting together 
the newly broken parts, a skull was apparent, the re- 
markably depressed shape of the forehead of which 
must surprise every one. As this came from the 
same strata as the bones of ancient mammals ob- 
tained from this place, I immediately went there in 
order to determine more definitely the state of things. 
The skull was found by a workman named Hlavaty, 
in undisturbed brick-clay (loess) two metres thick, 
lying under one metre of dense loam, and at the same 
level at which, about a week previously, I had ob- 
tained the tusk of a mammoth. 


1 Abstract of a communication to the Bohemian society of 
sciences, by Dr. ANTON FRITSCH. 
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The skull consists of the frontal bone, the whole 
left parietal, a fragment of the right as well as a part 
of the left temporal bone, with the petrosa. The oc- 
cipital bone, the face, and the base of the skull, are 
lacking; but freshly broken surfaces indicate that the 
skull was complete, and that the missing fragments 
are lost. On this account, measurements according 
to the accepted rules could not be given. 

I therefore sought for lines which would permit a 
comparative measurement with a modern skull. I 
joined the point of the upper edge of the orbit with 
that in which the parietal bones are connected at the 
end of their median suture, and from it drew a line 
perpendicular to the lower end of the mastoid process 
of the petrosa (see fig. 1). I did the same, also, to a 
normal skull, and ascertained by this means the great 
difference in the shape of the forehead, and the 
lowness of the skull arch. A measurement made in 
the same way, of the slope of the forehead in a nor- 
mal brachycephalic Bohemian, amounts to seventy- 
two degrees, while the skull from Podbaba measures 
fifty-six degrees. In a normal skull, the height of 
the crown above this horizontal line is 7.2 centime- 
tres; in the skull from Podbaba, 5.6 centimetres. The 
position of the outer opening of the ear may be recon- 
structed with some exactness by means of the chan- 
nel running diagonally across the temporal bone. A 
further remarkable characteristic of the skull is the 
very strongly developed eyebrows, which, in their 





























Fig. 2. 


— THE SAME, TOP VIEW. 


inner half, are little inferior to the Neanderthal skull. 
A cross-section of the stoutest portion of the parietal 
bone shows that only the middle third is porous, 
The bone has nearly the same appearance as those of 
the diluvial mammals found in the same clay, com- 
monly considered fossil. A few small fragments of 
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the bones of the extremities were obtained with the 
skull, but their inter-relation would be difficult to 
prove. 





Fie. 3.— THE SAME, FRONT VIEW. 


From the same clay a skeleton of a girl of the 
bronze age was recently brought to me, one hand still 
holding a bracelet, which had turned the distal end 
of the arm green. A few days later I obtained two 
nearly perfect skeletons of fuli-grown men from a 
neighboring lime-kiln. All these skeletons came from 
graves situated in the top iayer of the loess and in 
the loam. All are typical dolichocephali, with beau- 
tifully arched foreheads. The bones are soft and 
fragile, and are at once distinguishable, on a glance, 
from the skull with low forehead found deep in the 
loess. 

After repeated visits to the locality, I succeeded in 
determining that it was in precisely this layer, two 
metres below the loam, that all the mammal remains 
obtained at this place had been found; viz., a tusk of 
a mammoth seventy-five centimetres long, two skulls 
of Rhinoceros tychorhinus, reindeer, and_ horse. 
Since this is the same level from which the human 
skull came, it may be considered as established be- 
yond doubt, that the mammoth, the rhinoceros, and 
man lived in Bohemia at the same period. 

As I am no craniologist by profession, and am espe- 
cially occupied with other paleontological material, I 
think I act agreeably to all anthropologists in sending 
the skull for further examination to Professor Schaaf- 
hausen. This high authority, to whom I have 
already sent a plaster cast, declares it very interest- 
ing, and will be prepared shortly to report on it. 









PRIMITIVE COMMUNITIES. 


DURING the year 1883 three books were published 
which were of so great importance in the early history 
of institutions, that it seems worth while to examine 
them with some care in their relation to one another, 
in order to determine the precise extent and value 
of their contribution to this study. These books are, 
Sir Henry Maine’s ‘Early law and custom,’ Mr. 
Frederic Seebohm’s ‘ English village community,’ and 
Mr. D. W. Ross’s ‘Early history of land-holding 
among the Germans.’ Sir Henry Maine’s book, be- 
ing a collection of essays of a considerable range of 
discussion, will be touched upon only incidentally: 
the other two, those of Mr.Ross and Mr. Seebohm, 
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being in the same general line of investigation, and 
arriving at essentially the same results, deserve care- 
ful study by themselves. 

The principal object of these two books, so far as 
they are controversial in character, is to disprove the 
accepted theory of village communities. The exist- 
ence of village communities as a feature of serfdom, 
they readily accept; and Mr. Ross even recognizes 
certain quasi communities of freemen, of a compara- 
tively late date, and of subordinate importance: but 
the agricultural community of free peasants, purely 
democratic in its structure, as a regular and necessary 
phase in the history of Germanic society, they either 
deny altogether, or accept as a merely transient and 
unimportant phenomenon. 

It may be noted here, that neither of these treatises 
aims to cover the entire ground of the inquiry. Mr. 
Seebohm’s investigations are, for the most part, con- 
fined to the English people, — an intruding people, 
settled by conquest upon a soil to which they were 
foreign. Here he appears to have completely estab- 
lished his thesis by a series of inductions of remark- 
able fulness and cogency, and to have shown that the 
evidence before us does not warrant us in going back 
of the servile community which we know to have ex- 
isted in the middle ages. But when he passes from 
England to the original home of the English, he con- 
tents himself with the discussion of two or three 
points, of considerable interest and importance, it is 
true, but which do not go to the bottom of the mat- 
ter. Mr. Ross pursues his inquiries by a precisely 
opposite method. Instead of working back inductive- 
ly from the present to the past, he begins with the first 
settlement of the Germans in their permanent homes, 
and traces their landed institutions step by step down 
to fully historical times. Like all deductive processes, 
his reasoning depends for its force upon our acceptance 
of the proposition with which he starts. 

This proposition is (p. 1), that ‘‘ the freemen settled 
neither in villages nor in towns, but apart from one 
another, in isolated farmsteads.’’ Of the evidence 
for this proposition, derived from chap. xvi. of the 
Germania of Tacitus, I spoke some months ago (see 
Science, No. 45), in a review of Mr. Ross’s book. My 
object now is not to repeat what I said then, or to 
examine the proposition itself, but to bring it into 
relation with other connected branches of inquiry. 
Mr. Ross has given us an invaluable treatise upon 
early German land-holding; but landed institutions 
are only one of a group of institutions, and, however 
fundamental their importance, they cannot be fully 
understood, except in connection with the social or- 
ganization and the political institutions of the people 
in question. Moreover, however fundamental the 
landed institutions are at the stage of civilization in 
which the Germans were at the time of the migra- 
tions, in the earlier stages of society they are of only 
secondary importance, and, indeed, only come into 
existence at a relatively late epoch in the life of any 
community. 

Primitive communities stand in no relation to the 
land except that of occupation. Land is to them a 


free gift of nature, just like air; and individual own- 
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ership, or even permanent individual occupation, is in- 
conceivable tothem. For primitive communities, the 
most fundamental consideration is that of the social 
organization, —the structure of society: the relation 
to the land does not come into consideration until the 
people has passed through savage life and the lower 
stages of barbarism, and has settled down to perma- 
nent occupation and systematic agriculture. Then, 
upon the passage from the personal to the territorial 
basis of organization, the land becomes the subject of 
the first consequence. It is readily seen, therefore, 
that Mr. Ross, starting with individual property in 
land, leaves out of sight —as he has a right to do— 
all the earlier phases of landed relations, as well as 
the entire question of social structure. We cannot, 
however, fully understand the landed institutions 
themselves, or fully appreciate the bearing of Mr. 
Ross’s researches, without bringing them into rela- 
tion with these cognate branches of inquiry. 

It will be well to diverge here for a moment to Sir 
Henry Maine’s book, which raises a question similar 
to that under consideration. In chap. vii., ‘ Theories 
of primitive society,’ he pronounces in favor of the 
‘ patriarchal theory of society,’ — that is, ‘* the theory 
of its origin in separate families, held together by the 
authority and protection of the eldest valid male as- 
cendant,’’ — against the view presented by Morgan 
and McLennan, of its origin in the horde. That this 
was the history of society as we are in condition to 
trace it, especially in the Indo-European family of 
nations, there is no doubt; but the patriarchal family, 
like individual ownership of land, requires something 
back of it to account for its origin. It is not primi- 
tive, but must itself be the outcome of ages of gradual 
advancement. 

The theory of the patriarchal family, as defined 
by Sir Henry Maine, lends itself readily to Mr. Ross’s 
theory of landed relations. The German warrior, 
upon the settlement of his tribe in a new region, 
may be supposed to have taken a tract of land, and 
settled upon it with his sons and daughters, his slaves 
and serfs. From this beginning, the sketch of landed 
relations presented by Mr. Ross possesses unity and 
consistency. To accept it in full, however, as an 
exhaustive theory of the subject, we must not only 
agree to the interpretation of Tacitus, by which he 
establishes his premise, but must also bring his the- 
oryinto harmony with what we know of the primi- 
tive social organization of the Germans. 

It is generally agreed that the Germans, in the time 
of Caesar, — and these remarks apply also, in the 
main, to the time of Tacitus, a hundred and fifty years 
later, — were in what is sometimes called the semi- 
nomadic stage, but what we may, perhaps, better de- 
scribe as the end of a series of migrations. There is 
good evidence that the intruding Germans had dis- 
placed Celts in some parts of Germany at a relatively 
recent date; and the great invasion of the Teutones 
and Cimbri at just the time of Caesar’s birth, was, no 
doubt, a part of this general migration. This erratic 
movement of the Cimbri and Teutones was checked 
by the Romans with considerable difficulty; but an 
effective barrier was placed against the slow west- 
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yard advance of the Germans by Caesar’s defeat of 
Ariovistus, the later campaigns of Drusus and Tibe- 
rius, and finally by the limes, or line of fortified 
posts constructed from the Rhine across to the Dan- 
ube in the second century.! The Germans, at the 
time of Caesar, cultivated the ground to a certain 
extent, — a form of industry not inconsistent with 
the slow migration, occupying perhaps several centu- 
ries. by which they passed from their original home 
to central Europe. Once this migratory movement 
stopped, no longer finding scope for expansion, the 
Germans appear to have settled quietly within their 
now established boundaries, and to have passed with 
great rapidity into a settled condition of society, with 
permanent occupation of land, and a regular system 
of cultivating it. 

At this point there is an absolute blank in our 
knowledge for a period of nearly three hundred years, 
after which time, in the weakness and disruption of 
the Roman empire, the Germans burst over the bar- 
riers which had held them stationary, and began a 
new series of migrations, of a very different type. 
These years, as I have said, are a complete blank, 
except so far as we are enabled to infer what hap- 
pened during the interval, from what appears at its 
close. In the time of Caesar, and probably in that 
of Tacitus, when the limes was in process of con- 
struction, the Germans appear to have been still in 
the stage of temporary occupation of land by groups 
of kinsmen. What was the nature and organization 
of these family groups it is impossible to tell; only we 
have every reason to conclude that they were of far 
less importance in their system than in that of either 
Greeks, Romans, Slavs, or Celts. Like the Romans, 
the Germans advanced to the territorial or political 
stage at a relatively very early period; but while the 
Romans continued, even under their highly devel- 
oped political system, to retain their gentile organ- 
ization unimpaired, — although only as a branch of 
private law, — the corresponding institutions among 
the Germans were rapidly outgrown, and have left 
very slight traces in their later institutions. The 
larger subdivisions, which may very likely have been 
gentes in their origin, appear, in the time of Caesar 
and Tacitus, to have become purely territorial dis- 
tricts, in which, so far as our information extends, 
there is absolutely no feature of the family prin- 
ciple. They are administered, not by an hereditary 
or quasi-hereditary chief representing the original 
patriarch, as among the Slavs and Celts, but by 
elected magistrates (principes), in which no trace of 
the patriarchal origin is discernible; and so strongly 
developed are the political habits of the people, that 
these magistrates are elected by the entire nation in 
their public assembly, and assigned to the several 
districts.2, Within these districts the family groups 
still continue, and receive annual assignments of 
land at the discretion of the magistrates. This is 


1 For the historical importance of this dimes, see Arnold, 
Deutsche urzeit, book i. chap. iii. 

2 This subject I have discussed more fully in a paper in vol. 
vi. of the Transactions of the Wisconsin academy of sciences, 
arts, and letters, now in press. 
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in the time of Caesar. In the time of Tacitus, even 
these lesser family groups appear to have lost much 
of their original character; for he does not mention 
it as a feature of their constitution. When we reach 
the settlement of the Angles and Saxons in England, 
we find that the maegth, or legal kin, was not a pre- 
cisely défined group, like the Roman agnatio, but was 
irregular and fluctuating in the highest degree.! The 
same fact, the inferior importance of the kin as com- 
pared with all the other European branches of the 
Aryan race, is shown distinctly in the popular liter- 
ature. In the story of Burnt Njal, for example, the 
patriarch lives surrounded by his sons and daughters; 
but so far is he from possessing the Roman patria 
potestas, that he has no power even to withhold his 
sons from the perpetration of a gross crime. 

When the Germans come under our observation 
again, at the time of the migrations in the fourth and 
fifth centuries, we find, in place of the system of 
shifting occupation of land, a fully developed system 
of individual ownership. This Mr. Ross appears to 
have completely proved. That the ownership was 
not yet complete, for the purposes of alienation and 
devise, does not affect the main question. It was 
precisely so among the ancient Romans, who possessed 
the most vigorous and logical conception of individual 
property (dominium) in land which any people has 
ever had; nevertheless, the paterfamilias held this 
property in trust, as it were, for his heirs, without 
power either of alienation or devise. Here comes in 
the importance of the distinction made by Mr. Ross 
between common and undivided property. The land 
belonged to the freeman and his heirs, not to the 
community, and, when divided, was divided per 
stirpes: it was therefore not common, but undivided. 

The question now arises, What connection was 
there between the system of shifting occupation de- 
scribed by Caesar and Tacitus, and that of individual 
ownership which existed at the time of the migra- 
tions? To answer this question, we have absolutely 
no positive data, but may arrive at certain inferences 
by following deductively the tendencies at work in 
the earlier period, or by detecting in the later period 
survivals of perished institutions. 

It may be said that the natural course of events 
would be something like this. The family group, 
which in the time of Caesar received an assignment 
of land for a year at a time, appears in the time of 
Tacitus to have held it for a series of years; its family 
character being, perhaps, at the same time modified. 
This is what we should naturally expect, and it is 
the most probable explanation of the much-disputed 
passage in the twenty-sixth chapter of the Germania. 
This shifting occupation, the natural accompani- 
ment of semi-nomadic or migratory life, would cease 
by the force of circumstances when this form of life 
came toanend. The German nations being confined 
within definite territories, divided into permanent 
districts, the lesser groups would likewise become 
fixed. The habits of settled agriculture, the at- 
tachment to lands and residences once occupied, 
would very soon transform the shifting occupation 


1 See Professor Young’s essay upon Anglo-Saxon family law. 
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into a permanent occupation; and with permanent 
occupation comes in at once the idea of ownership. 
Ownership of land is the outcome of a settlement 
in permanent homes, and the adoption of a regular 
system of agriculture. This ownership would be of 
the group, the universi of Tacitus, and must be 
common ownership in the strictest sense of the word: 
for the shifting occupation of individuals or house- 
holds (quos mox inter se secundum dignationem par- 
tiuntur) would continue for a while after that of the 
larger groups (agri ab universis in vices occupantur) 
had ceased; and in this interval there would be real 
ownership, because permanency of occupation, on the 
part of these larger groups (universi), originally them- 
selves family groups in nature, and probably still so 
in their prevailing character. At last the same causes 
which had called into existence the common owner- 
ship of the larger group would create, in turn, the 
individual ownership of the household. This would 
probably be a very rapid process. Such as it is here 
described, as a probable result of known causes, it is 
precisely what Mr. Seebohm appears to have in mind 
(p. 367) when he says, “It is certainly possible that 
during a short period . . . tribal households may have 
expanded into free village communities.’’ If it took 
place at all, it must have been in this period of blank 
between the construction of the limes and the mi- 
grations of the fifth century. 

The free village community is therefore a natural 
and probable connecting link between what we know 
to have existed in the first century, and what we 
know to have existed in the fifth century. That it 
actually existed among the Germans during this epoch, 
we have no direct and positive evidence; but there 
are numerous features of the later system, in the 
community of cultivation, the rights of pre-emption, 
and the traces of occasional re-distribution, which 
are easiest explained as survivals of the village com- 
munity. For a description of these, I need only refer 
to Sir Henry Maine’s ‘ Village communities,’ and 
similar works. 

Of actual cases of village communities, indeed, in 
any country, it is surprising how few we have knowl- 
edge of, considering the large part they have played, 
of late years, in treatises upon early institutions. 
The villages of India are composed of independent 
families, joint or individual. Those of the South 
Slavonians are groups of house communities; the 
Celts never appear to have had any iustitution of 
this nature; the Greeks and Romans afford no traces 
of them; the German villages, as Mr. Ross has 
proved, were communities of independent proprie- 
tors, although bound together by ties, which seem 
to indicate a previous condition of collective owner- 
ship; Russia alone affords unquestionable examples 
of the village community of the theory. What is 
common to all of these, and may be fairly pronounced 
a universal institution of the Indo-European race, 
if not of the human race, in its early stages, is the 
family group with collective occupation of land. 
The nature and organization of the group, and the 
later history of its relation to the land, are questions 
into which we have not space to enter. 
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The obscurity and vagueness in the prevailing ideas 
upon the subject result from not attending to the 
fundamental character of the transition, in early 
society, from the personal structure of society (based 
upon the family relation) to the political organization 
(based upon territory). In the earlier stage we have 
family groups occupying a definite territory: in the 
later stage we may have a definite territory —the 
mark or village circumscription — occupied and owned 
in common by a group of proprietors. These pro- 
prietors may be the family group of the earlier stage, 
or they may have taken in members of different 
origin: in any case, the point of view has shifted, 
and is now territorial instead of personal. This 
condition of things, if it ever existed, is the free 
village community. W. F. ALLEN. 





TECHNICAL EDUCATION IN EUROPE. 


A SECOND and important instalment of the Royal 
commission, appointed in England in 1881 to inquire 
into the subject of teci::ical education, was published 
on May 16. The preliminary report presented during 
the session of 1882 dealt exclusively with the condition 
of things in France, where educational development 
has been most remarkable. The percentage of illiterate 
conscripts in 1833 was forty-seven and eight-tenths: 
in 1867 it had fallen to twenty-three, and in 1880 to 
fifteen, per cent. The law of the 16th of June, 1881, 
which came into operation on the Ist of January fol- 
lowing, decreed gratuitous instruction available for 
the working-classes throughout an extended series of 
schools, commencing with the Salles d'asile, which 
are being converted into kindergarten schools, and 
graded upwards to the ‘superior elementary schools,’ 
in which technical instruction is given, and trades 
taught. The commissioners appear to have been 
favorably impressed with what they saw of the handi- 
craft teaching of the Christian brethren in France, 
Belgium, and Ireland. The combination of manual 
with ordinary literary instruction imparted to very 
young children appears to have been first tried in 
1873, at the communal school in the Rue Tournefort, 
with such satisfactory results that schools of the same 
type are being rapidly and extensively established. 
‘Drawing, modelling, and carving are taught as part 
of the curriculum; and lathes, forges, and joiners’ 
benches are as much matters of course as desks and 
blackboards. In the Boulevard de la Villette is the 
apprenticeship school, established some twelve years 
ago by the city of Paris, for boys who have completed 
the ordinary primary-school course, and to whom is 
given what professes to be a very thorough training 
in the theory and practice of numerous handicrafts; 
the pupils especially distinguishing themselves as 
pattern-makers and engine-fitters. Nearly fifty thou- 
sand pounds is said to have been expended on the 
establishment of this institution, and nearly three 
thousand pounds is required for its annual mainte- 
nance.” The abolishing of the old system of apprentice- 
ship is the main object of this institution. The most 
striking examples of primary schools are to be found 
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in the Swiss cantons. In Zurich a communal school 
is described the building for which cost sixty-six 
pounds per pupil, — five times the much-complained 
of London average. There are no fees, and ninety- 
seven and a half per cent of all the children of school 
age are said to attend schools of this type. The aver- 
age attendance is returned as ninety-five,—a_ re- 
markabie contrast to the seventy-two per cent which 
was the average in England and Wales a year ago; 
and no proposal for the reduction of school expendi- 
ture can find a hearing as an election cry in Switzer- 
land. Without a mine, a canal, or a navigable river, 
Switzerland carries on extensive cotton and silk weay- 
ing, paper-making, and calico-printing works; and 
the report grows quite enthusiastic on the aniline- 
color works of Basle, an abundant supply of skilful 
chemists being thoroughly trained in such institutions 
as the Polytechnicum at Zurich, or the Bernoullianum 
at Basle. The report shows that the higher educational 
institutions are as various in the different countries 
as they are generous and complete in most. In the 
German empire there are twenty-four universities. 
The buildings for the Strasburg university are now 
nearly complete, and are to cost six hundred thou- 
sand pounds. The department of botany has had a 
sum of twenty thousand pounds devoted to it; that 
of physics, thirty thousand pounds; and that of chem- 
istry, thirty-five thousand pounds. The votes for 
maintenance are similarly ample. The rivalry be- 
tween the universities and the polytechnic schools is 
wholesome, if costly. New buildings are now being 
completed at Charlottenberg, in which the work of 
the old technical high school of Berlin will be carried 
on. There are many intermediate schools between the 
primary schools and the universities and polytechnic 
schools. The ‘ Fortbildungsschulen’ of Germany are 
very beneficial institutions. ‘‘ The work of the primary 
day schools is carried on in evening classes with a 
direct and practical bearing on the occupations upon 
which the pupils have entered. But in every coun- 
try, and notably in France and Belgium, there are 
night classes provided for the instruction of the in- 
dustrial classes in drawing and modelling, directly 
applied to decorative art, as well as in popular sci- 
ence and general knowledge. Then, again, there 
are schools still more specialized for instruction in 
weaving, in practical mining, in dyeing, and in de- 
signing for every conceivable kind of artistic manu- 
facture. This teaching is often gratuitous; but, 
where fees are exacted, they are always small; and 
there is everywhere prevailing a system of bourses 
and scholarships by which meritorious pupils are 
enabled to carry on their studies. The state, the 
province, and the commune bear the charges in 
their allotted proportions.’’ The use of museums 
and art-galleries, open on Sunday for the benefit of 
designers, is much dwelt on by the commissioners, 
who embody a recommendation of Sunday opening in 
their report. 

Mr Samuelson and his colleagues travelled at their 
own expense, and have spared no exertion to place 
their facts before the public in a complete and useful 


manner, 





THE AGE OF STEEL. 





The creators of the age of steel (on Sir Henry Besse- 
mer, Sir C. W. Siemens, Sir Joseph Whitworth 
Sir John Brown, Mr S. T. Thomas, and Mr. G 
J. Snelus). By W. T. Jeans. New York, 
Charles Scribner’s sons, 1884. 314 p. 8°. 







In this little collection of biography, the au- 
thor has given a very interesting, and we may 
presume thoroughly authentic, account of the 
lives and the achievements of the great engi- 
neers who have during the past generation, 
1850 to 1880, become famous as the ‘ creators 
of the age of steel.’ 


The list given by Mr. Jeans includes 
Messrs. Bessemer, Siemens, Whitworth, 
Brown, Thomas, and Snelus, but omits Mr. 


Mushet (in regard to whose claims a somewhat 
sharp controversy is now going on in the Eng- 
lish periodicals), and makes no mention of 
two great American claimants for hardly less 
honor than is indisputably due to Bessemer 
himself, — Mr. Kelly, the contemporaneous 
inventor of the pneumatic process; and Mr. 
Holley, the great engineer, who by his won- 
derful ingenuity in the development of the 
details of the mechanical processes involved, 
and by his exceptional genius for designing 
automatic and efficient machinery, brought up 
the productiveness of our American establish- 
ments to dovble and treble that of those of 
European construction, and, in some cases, to 
several times the magnitude of output for which 
they were originally calculated. 

The sketch of Sir Henry Bessemer is par- 
ticularly full and satisfactory ; and the author 
evidently feels unlimited admiration for the 
man, as well as for his work. He outlines 
the career of the exiled Anthony Bessemer, 
the father of Sir Henry, whose expulsion from 
France gave to Great Britain a family of 
whose achievements the world has learned to 
speak as those of its greatest benefactors. 
The father was no less ingenious than the son, 
and was famous, in his day, for his success in 
the arts of the gold-refiner and of type en- 
graving and founding. 

The son, now Sir Henry Bessemer, was born 



















in England in 1813, and at a very early age 
exhibited his predilection for mechanics, and 





especially for its more artistic branches. He 
became a modeller, a designer, and an en- 
graver, and invented new processes for use in 
the stamp-office, that were admired both for 
their singular ingenuity and for their efficiency. 
Losing the hoped-for reward for these inven- 
tions through those delays and those soulless 
methods characteristic of government offices, 
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he turned his attention to other lines of inven- 
tion, producing a machine for working velvets, 
new type-making machinery, apparatus for 
making bronze powders, and other equally 
important and profitable devices. For many 
years previous to the conception of his great- 
est invention, the young man’s mind was as- 
tonishingly prolific of valuable and remarkable 
devices and processes. 

In 1853, when forty years of age, his atten- 
tion was called to the importance of effecting 
improvements in the then crude forms of oid 
nance, and the unsatisfactory character of all 


ordnance metal. He devised a method of 


firing elongated projectiles from smooth bore 
guns, — a plan which had been attempted, 
but unsuccessfully, at intervals of every few 
years, from the time of probably its first and 
tolerably successful inventor, Robert L. Ste- 
vens, in the beginning of the century. The 
plan was to a certain degree satisfactory ; but 
it brought out very strongly the evident neces- 
sity of obtaining a better metal for ordnance ; 
and to this problem the young mechanic now 
addressed himself. Studying the problem in 
the truly philosophic manner, he saw that the 
end to be gained was the removal of carbon, 
and other impurities in the crude cast-iron, by 
some process that should do the work thor- 
oughly, quickly, cheaply, and yet give a prod- 
uct in the form of ingot-metal. He saw that 
this could be done by a process of oxidation, 
and finally hit upon the idea of performing 
this operation by driving air, in finely divided 
streams, upward from a submerged reservoir, 
through the mass of molten cast-iron. This 
was the invention of the ‘ Bessemer process,’ 
the greatest invention in the history of metal- 
lurgy. It was as simple, and apparently as 
obvious, a method of accomplishing the work, 
as can be conceived: its simplicity and ob- 
viousness are such as make it seem wonderful 
that it had not been done a century earlier. 
The story of Columbus and the egg here finds 
a parallel. 

Some minor and accessory, yet essential, 
inventions were required to perfect the main 
invention, which delayed success some months ; 
but they were in time perfected by the uncon- 
querable Bessemer: and the process, after 
those delays which are inevitable whenever it 
is necessary to overthrow old methods in the 
introduction of new ones, bécame commercially 
successful. It was only, however, after Bes- 
semer and his partners had built steel-works, 
and had shown on a full scale how far his de- 
vices were capable of yielding profit, that the 
iron-manufacturers and the steel-makers were 
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induced to accept it as the coming steel-mak- 
ing process. 

But the Bessemer process would be of com- 
paratively little value, except for the invention 
of the now universal method of recarburizing 
— after the first operation, that of removing 
the silicon and carbon, is completed — by the 
use of ‘ spiegeleisen’ or of ferro-manganese. 
It is this detail that gave the inventor success, 
after months of delay, within sight, apparent- 
ly, of his goal. The question of priority of 
discovery of this method of recarburizing is 
still in dispute between the friends of Besse- 
mer and of R. F. Mushet, and may never be 
fully settled to the satisfaction of either. 
There would seem to be no doubt that both of 
these metallurgists were working in this direc- 
tion at the same time, and that both hit upon 
it at very nearly the same date. The fact, 
however, that Bessemer has never paid royal- 
ties to Mushet, is perhaps the best evidence, 
at least, of the legal status of the case.! No 
one will, however, question that Mushet was 
on this track when Bessemer was working at 
the same point; and it is most probable that 
he found the solution of the problem at about 
the same time with the more fortunate invent- 
or. Bessemer has himself frankly acknowl- 
edged the importance of Mushet’s share in the 
invention claimed for him. The fact seems to 
be, that Mushet used spiegeleisen, or ferro- 
manganese, while Bessemer was still trying to 
use the oxide of manganese. 

This, in brief, is the history of the invention 
of the Bessemer process of making steel, — an 
invention which has, in the short space of a 
quarter of a century, completely revolutionized 
some of the greatest of human industries ; 
which has reduced enormously the cost of 
making the ‘ mild’ steels which are now, con- 
sequently, displacing iron in every department 
of manufactures ; and which bids fair in a very 
few years, even if it cannot be said to be an 
accomplished fact to-day, to convert the iron- 
manufactures of the world into steel-manufac- 
tures, and which has thus inaugurated the ‘ age 
of steel.” 

To make the story of the Bessemer process 
complete, the author of this little history should 
have told of the advances made in the United 
States, where the work done by Bessemer in 
Great Britain was first copied, then improved 
upon, till to-day the capacity for production 
has been enormously increased, works originally 
built for a production of thirty thousand tons 
per year having carried the figure up to from 


1 Mushet patented the invention, but three years later al- 
lowed the patent to lapse by non-payment of the stamp-tax. 
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a hundred and twenty-five thousand to a hun- 
dred and forty thousand tons. ‘This wonder- 
ful gain has been entirely due to American 
genius, and principally to the splendid engineer- 
ing of the late A. L. Holley, who told his 
friend Thomas, the inventor of the ‘ basic 
process’ (who, when visiting the steel-works at 
Troy, looked for an ingot-mould on which to 
seat himself after a fatiguing tour of the estab- 
lishment), that, if he wished to find an ingot- 
mould cool enough to sit upon, he must go 
back to England for it. 

A sketch of Sir William Siemens follows 
that of Sir Henry Bessemer, and a very good 
account is given of the so-called Siemens pro- 
cess of making steel. For a short outline of 
the life of this wonderfully versatile inventor 
and engineer, the reader may turn to the col- 
umns of Science for Jan. 11; but he will find 
a more detailed story of his life in the Crea- 
tors of the age of steel. 

The Siemens process of steel-making differs 
from the Bessemer process, of which it is in 
some sense a rival, but with which it is more 
strictly a coadjutor, in being a slow and gradual 
operation, conducted upon the hearth of a rever- 
beratory furnace, — an ‘ open-hearth ’ furnace, 
as it is often called,—instead of being a 
process of rapid reduction in a closed vessel, in- 
accessible to the operator at any time during the 
period of change. This slowness of transition 
from the condition of cast to that of wrought 
iron, and the perfect accessibility permitted by 
the use of the open-hearth furnace, afford the 
workman an opportunity to watch the process 
of evolution of carbon, and to check it, if he 
desires, at any stage; to increase or diminish 
the proportions of any element, as he may find 
it necessary ; and thus to obtain with certainty 
precisely the quality that he seeks. In the 
Bessemer process, the right proportions must 
be hit upon at the right instant, or the error 
permanently injures the product, and cannot 
be rectified. In the Siemens process, if the 
metal is not right when ready to tap off, the 
operator can readjust the proportions of carbon 
or of manganese until he finds, by test of 
samples taken from the furnace, that it is pre- 
cisely as he wishes it; and he can then cast it 
into ingots with a positive certainty that he will 
obtain a marketable product. In this process, 
too, the refuse scrap, the rail-ends, and other 
waste from the Bessemer converter, can be 
worked up; and by it a great market for scrap 
wrought-iron is made. 

A long and sometimes sharp controversy has 
arisen between the friends of the two great 
inventors, and especially between the friends 





of Siemens and of Martin, who introduced 
this process in France, as to the priority and 
the relative merits of the inventions. The 
true facts of this case are probably correctly 
given by a committee of the Styrian metal- 
lurgical association, who voted that the prin- 
ciple of making cast-steel on the hearth of a 
reverberatory furnace was known at the begin- 
ning of the century, and that it was success- 
fully practised in France in 1860; that Sir 
William Siemens invented the process of mak- 
ing steel in the Siemens regenerative furnace ; 
that Martin discovered the proper mixtures 
for the commercial grades of steel; that the 
processes devised by the latter have been now 
superseded, and are of no present use. ‘There 
is and can be no rivalry between the Bessemer 
and the Siemens processes, or their inventors. 
They occupy entirely different fields of pro- 
duction; and each is peculiarly adapted to 
making a special kind of steel, and to working 
up materials such as the other is least fitted 
to handle. Each has its place in our indus- 
trial system, and each is of direct and sub- 
stantial value to the other. The Bessemer 
process will probably make the bulk of our 
steel rails, and the Siemens process will prob- 
ably supply us with the best of boiler-plate, 
for an indefinite period of time. We shall 
always find a field open to both, and shall al- 
ways see each taking its own place, and filling 
it in a manner that the other cannot imitate. 
The original Siemens process was one in 
which the carbon was removed from cast-iron, 
partly by dilution with wrought-iron scrap- 


metal, and partly by oxidation in the flame of 


the reverberatory furnace of Siemens, and 
also, perhaps, to some extent by * dissociation.’ 
This method of making ‘ mild steel’ involved 
the use of a large quantity of scrap, and al- 
though at first a very economical process, 
and continuing to be economical so long as 
scrap-iron flooded the market, as it did at the 
first, became uneconomical, comparatively, 
as the price of wrought-iron scrap advanced. 
Siemens then introduced his so-called * ore 
process,’ in which the reduction of the carbon 
was effected by the use of the ores of iron. 
The process as now usually conducted, under 
the direction of the agents of the inventor, is 
a mixed ore and serap process. 

The peculiarity of the product of the Siemens 
process is the wonderful uniformity, toughness, 
and purity of the metal. The most stringent 
demands of the engineer are readily met by 
the open-hearth steel-maker; and the most 
delicate shades of quality are obtained with 
an ease and accuracy that are approached by 
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no other known methods of making mild steeis 
in large quantities. This is the only kind of 
steel in general use for boiler-plate, for bridge- 
work, or for general construction. The largest 
and finest steamships in the world are now 
made of this material, and their machinery is 
gradually absorbing a larger and larger pro- 
portion of the same kind of metal; and the 
time is probably not far distant when it will 
have completely displaced iron for all ordinary 
purposes of engineering construction, — as 
completely as has Bessemer steel displaced its 
rival in the manufacture of rails. 

The great bridge over the Firth of Forth, 
with its two spans of seventeen hundred feet 
each, is to take forty-two thousand tons of 
Siemens steel. ‘The one firm of Elder & Co. 
of Glasgow, the pioneers in the introduction 
of the marine compound engine and of steel 
ships, uses some twenty thousand tons of this 
steel per annum. In the ship-building trade, 
over two hundred and sixty thousand tons are 
now used each year. 

There are now over a hundred and fifty 
open-hearth furnaces in operation in Great 
Britain aione, exclusively for the manufacture 
of the Siemens steel. It has been found possi- 
ble to obtain temperatures sufliciently high to 
remove phosphorus, that bane of the steel- 
maker; and now moderately phosphuretted 
ores are worked for steel. ‘The scrap-iron used 
is to a considerable extent obtained from the 
Bessemer works. which supply rail-ends and 
other waste. 

Space does not permit more than a mention 
of the other minor, but nevertheless great, 
‘creators of the age of steel.’ Sir Joseph 
Whitworth has, by a system of compression of 
the molten and solidifying ingot, given us a 
steel so perfectly sound and free from * blow- 
holes’ that it may be used for a thousand 
purposes for which ordinary steel is entirely 
unfitted. This steel is made by the ordinary 
processes, and, when poured into the ingot, is 
immediately placed under the plunger of a very 
powerful hydraulic press, and there subjected 
to a pressure of a thousand or two thousand 
tons ; under which enormous load every pore is 
closed up, and the steel solidifies in a compact 
mass of such fineness of structure, that no 
microscope, and no physical or mechanical test, 
can detect the slightest defect in homogeneous- 
ness. Its strength and its ductility are such 


that the inventor tests the ordnance which he 
makes of this metal by securing the shot in the 
gun so that it cannot be driven out; and then, 
firing the charge behind it, the whole mass of 
gas resulting from the combustion blows out at 
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the ‘ vent’ without injury tothe gun. Nosuch 
test was ever dreamed of by any ordnance 
officer, or attempted with any other kind of 
ordnance metal. 

Sir John Brown, the proprietor of the great 
iron and steel works at Sheffield, famous for 
the magnitude of the armor-plates often made 
there, was the first manufacturer in Great 
Britain to countenance Bessemer in his en- 
deavor to make a new steel, and was the first 
to put up a Bessemer converter, after the early 
experiments of the inventor had indicated a 
probable success. The armor-plating of ships 
an invention of our countryman, Robert L. 
Stevens of Hoboken — was adopted in England 
during the Crimean war, at about the time that 
the Emperor Napoleon made the first attempt 
to make armored vessels of service in attack- 
ing the forts at Sevastopol. Sir John Brown 
was one of the first of the British iron manu- 
facturers to fit up works for the purpose of 
making heavy plate. He soon added Besse- 
mer works to his establishment, and produced 
steel for the general market. His armor-plate 
is now made as a‘ compound’ plate, consist- 
ing of an iron backing, with a facing of steel,— 
a combination of which more is expected than 
from the simple construction. The magnitude 
of the works may be imagined from the fact 
that there are in use a hundred and sixty 
steam-boilers, supplying steam to the amount 
of eleven thousand or twelve thousand horse- 
power. 

Other great promoters of the revolution now 
in progress are Messrs. Gilchrist and Thomas 
and Snelus: they have done much toward the 
reduction of the cost of making steel by the 
modern processes, by making it possible to use 
the cheap phosphuretted ores which had _ pre- 
viously been unavailable. The new method of 
operation of the Bessemer process, which has 
effected this change, and which, as Mr. Carnegie 
says, has ‘* done more for Engiand’s greatness 
than all her kings and queens and aristocracy 
together,’’ consists simply in the lining of the 
converter with materials having a basic reac- 
tion, and in the introduction of similar material 
with the charge. Lime is the base found best 
adapted to the purpose; and its use has, after 
long experiment and the expenditure of much 
time and money, been made practicable by 
Messrs. Thomas and Gilchrist, and Mr. Snelus. 
At extremely high temperatures, and in the 
presence of lime, phosphorus will pass from 
the molten iron in the converter into the lime 
with which it meets in the lining of the vessel, 
and which is added before the blow; and the 
steel is thus freed from its most persistent and 
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dangerous impurity. Mr. Snelus seems to 
have been the first to work out this problem, 
and it was then perfected by the other inventors 
mentioned. The success of the process is to 
a considerable extent dependent upon the me- 
chanical details of the plant and of its oper- 
ation, — details perfected, in part, by the late 
Mr. A. L. Holley, one of whose latest inven- 
tions was a form of rapidly removable convert- 


er especially adapted to this modification of 


the older process. This new method has not 
been introduced as rapidly outside of Great 
Britain as in that country, where the scarcity 
of pure ores renders it of very great importance. 
In the United States the abundance of ores 
comparatively free from phosphorus renders 
the steel-maker to a great extent independent 
of the ‘basic process.’ All of the larger 
makers now have their own mines of good 
‘ Bessemer ores,’ and do not feel much interest 
in this latest of the great inventions of the 
opening age of steel. 

The ‘creators of the age of steel’ have ren- 
dered inestimable service to mankind, and all 
mankind will be interested in reading the story 
told by Mr. Jeans. R. H. Tuurston. 





THE GUATEMALTEC LANGUAGES 


Zur ethnographie der republik Guatemala. Von Otto 
Stott. Ziirich, Orell Fiissli § Co., 1884. 9+ 
180 p., map. 8°. 

A grammar of the Cakchiquel language of Guatemala. 
Translated by D. G. Brinton. Philadelphia, 
McCalla and Stavely, 1884. 72 p., map. 8°. 
To suppose that dialects of the Maya family 

are the only languages spoken by the Indians 

of this extensive Central-American republic 
would be at variance with existing facts, al- 
though they cover, indeed, the largest part of its 
area. The present tribes speaking allophylic 
languages (that is, languages belonging to other 
families) are the Pipil Indians, speaking an 
Aztec tongue, and now found in two districts 
only (near Escuintla, Salama, etc.) ; the Pupu- 
luca Indians, on the border of San Salvador, 
belonging to the Mije stock ; and the Caribs, at 
the mouth of Rio Dulce and in the adjacent 
territory of Honduras, who still speak the lan- 
guage of the Lesser Antilles. Otto Stoll, who, 
during a five-years’ stay in the mountainous 
parts of Guatemala, has made extensive lin- 
guistic and ethnographic studies of the abori- 
gines, has established the above classification, 
and also mentions the former (if not present) 
existence of two other dialects which may pos- 
sibly form linguistic families for themselves, 
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— the Sinca on the southern coast, and the 
Alaguilac on Middle Motagua River, both 
from the historian Juarros.' The first three 
of the above languages are illustrated by vo- 
cabularies and linguistic comparisons with cog- 
nate dialects. 

Of sixteen Maya dialects, the learned inves- 
tigator offers a useful and complete vocabulary 
extending over three hundred terms. Subjoined 
to these are short texts, conversations in In- 
dian, historic and ethnographic notices from 
the conquest down to our times, and an elabo- 
rate bibliography. To judge from their lexical 
and grammatic character, the dialects have 
evolved, according to Stoll (pp. 173-175), iu 
the following historic order from the parent 
language : — 

1. Huastec forms the most archaic group, 
now separated from all the others by its north- 
ern location. 

2. Maya, with its subdialects of Peten and 
Lacandon. 

The following groups (3-6) have detached 
themselves from the Maya of Yucatan, and 
their forms are of a much less archaic type : — 

3. Tzental group, embracing Chontal of 
Tabasco, Tzental proper, Tzotzil, Chanabal, 
Chol,—all in southern Mexico; Mopan in 
northern Guatemala. 

4. Poconchi group, embracing Qu’ekchi, 
Poconchi, Pocomam, Chorti, in central and 
eastern Guatemala. 

5. Qwiché group, comprehen::ing Qu’iché, 
Uspantec (dialect discovered by Stoll) , Cakchi- 
quel (the dialect studied move especially by the 
author) , Tz’utujil, — all in south-western Gua- 
temala. 

6. Mam group, comprehending Ixil, Mam, 
Aguacatec, in the western sections of the 
republic. 

The third group constitutes a much younger 
branch of the Maya of Yucatan than the fourth, 
fifth, and sixth groups. 

The Cakchiquel language is a Maya dialect, 
spoken on the Upper and Middle Motagua 
River, and around Guatemala, the capital of the 
republic of the same name. It was therefore 
called also ‘lengua metropolitana’ and ‘ lengua 
guatemalteca.’ By request of the American 
philosophical society of Philadelphia, Dr. Brin- 
ton has just translated and published in its pro- 
ceedings, and also in a handy, separate edition 
quoted above, a Spanish grammar of that lan- 
guage, dated 1692, and composed by an un- 
known author. To render the exposition of 
the language, which is extremely harsh of pro- 

1 Sinca is declared to be a Mixtec language by Alphonse L. 
Pinart. 
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nunciation, more complete, Brinton has added 
extracts from two manuscript grammars of his 
own library, —that of the Dominican Benito de 
Villacanas, who died in 1610; and that of Fray 
Estevan Torresano, composed shortly after 
1753. Cakchiquel possesses a rich literature, 
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consisting of theological and some semi-his- 
torical works of native writers. of which but 
little has ever been printed. A map facing the 
titlepage points out the location of the princi- 
pal tribes. 





INTELLIGENCE FROM AMERICAN SCIENTIFIC STATIONS. 


GOVERNMENT ORGANIZATIONS. 


U. 8. geological survey. 

Publications. — Although advance copies of the 
third annual report of the survey were issued some 
time ago, it was incomplete as regards the illustra- 
tions. The complete report, bound, has now been 
received at the office, and will soon be distributed. 
— The fourth annual report has been issued, al- 
though it is not yet ready for distribution. It con- 
tains five hundred and five pages (i.-xxxii., 1-473), and 
is illustrated with eighty-five plates and fifteen figures. 
The report of the director presents a résumé of the 
operations of the survey for the fiscal year ending 
June 30, 1883; and the administrative reports follow- 
ing give a more detailed account of the work. The 
latter are by Messrs. Henry Gannett, Arnold Hague, 
G. K. Gilbert, C. E. Dutton, T. C. Chamberlin, R. 
D. Irving, S. F. Emmons, G. F. Becker, O. C. Marsh, 
C. A. White, C. D. Walcott, L. C. Johnson, L. F. 
Ward, Carl Barus, and Albert Williams, jun. 

The accompanying papers are by Capt. C. E. Dut- 
ton, Mr. Joseph S. Curtis, Mr. Albert Williams, jun., 
Dr. C. A. White, and Mr. Israel C. Russell. 

Capt. Dutton’s paper ison Hawaiian volcanoes, and 
consists of thirteen chapters, covering a hundred and 
forty pages, in which the geography of the islands, 
and their voleanic phenomena, are described. The 
paper is illustrated with twenty-nine plates and three 
figures. The paper by Mr. Joseph S. Curtis is en- 
titled ‘‘ Abstract of a report on the mining geology of 
the Eureka district, Nevada.’ It occupies twenty- 
eight pages. A general outline of the district is 
given. The structure of ‘Prospect Mountain’ and of 
Ruby Hill are detailed; and the occurrence and source 
of the ore, and the future prospect of Ruby Hill, 
are considered. Three plates present a horizontal 
section and two vertical cross-sections. Mr. Albert 
Williams, in fifteen pages, treats of popular fallacies 
regarding precious-metal ore-deposits. ‘A review 
of the fossil Ostreidae of North America, and a com- 
parison of the fossil with the living forms,’ by Dr. 
Charles A. White, follows Mr. Williams’s paper. 
There are two appendices to Dr. White’s paper: viz., 
‘North-American tertiary Ostreidae,’ by Professor 
Angelo Heilprin; and ‘A sketch of the life-history 
of the oyster,’ by John A. Ryder. The whole paper, 
including the plate explanations, occupies a hundred 
and fifty-two pages, in which there are forty-nine full- 
page plates. ‘A geological reconnoissance in southern 
Oregon,’ by israel C. Russell, a paper of thirty pages, 


with three plates and ten figures, and the index of 
nine pages, complete the volume. 

Bulletin No. 3, ‘On the fossil faunas of the upper 
Devonian along the meridian of 76°30’ from Tomp- 
kins county, N.Y., to Bradford county, Penn.,’ by 
Henry S. Williams, was issued in May. It contains 
thirty-six pages, four of which are devoted to the 
index, and is the first of a series of articles on the 
comparative paleontology of the Devonian and car- 
boniferous faunas. The price of this bulletin is five 
cents. 

Bulletin No. 4, ‘On mesozoic fossils,’ by C. A. White, 
is all in type, and will soon be issued. The total 
number of pages, including the explanations of 
plates, is a hundred and twenty-four. There are 
three papers, as follows: ‘‘ Description of certain 
aberrant forms of the Chamidae from the cretaceous 
rocks of Texas;’’ ‘‘On a small collection of meso- 
zoic fossils collected in Alaska by Mr. W. H. Dall;”’ 
and “On the nautiloid genus Enclimatoceras Hyatt, 
and a description of the type species.’’ There are 
nine woodcut plates. 

Bulletin No, 5 is by Mr. Henry Gannett, chief geog- 
rapher of the survey, and is almost ready to be issued. 
It contains three hundred and twenty-six pages, and is 
called ‘ A dictionary of altitudes in the United States.’ 
Mr. Gannett began the compilation of measurements 
of altitudes when connected with the Geological and 
geographical survey of the territories; and three dif- 
ferent editions of the results were published by that 
organization, the last bearing the date of 1877. They 
related principally to the country west of the Missis- 
sippi, while the present work embraces the whole 
country. The elevations are arranged alphabetically 
under the states and territories. 

Bulletin No. 6, ‘Elevations in Canada,’ by J. W. 
Spencer, is in press, and supplements bulletin No. 5. 

Bulletin No. 7 is also being rapidly put into type. 
It is entitled ‘‘Mapoteca geologica Americana: a 
catalogue of geological maps of America (north and 
south), 1752-1881, in geographic and chronologic 
order,”’ by Jules Marcou and John Belknap Marcou. 
This catalogue is modelled on ‘ Mapoteca Colombiana,’ 
by Uricoechea of Bogota, which was published in 
London in 1860, and is now out of print, and rare. 
Besides a list of some thirty numbers relating to maps 
on the geology of America, in Cotta’s ‘ Geognostische 
karten unseres jahrhunderts,’ published at Freiberg 
in 1850, the only list of geological maps of America 
is the ‘List of general geological maj,s relating to 
North America,’ in the ‘Geology of North America,’ 
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by Jules Marcou (p. 122), published at Zurich in 
1858. When it is remembered how the publication 
ot American geological maps has increased in the 
past twenty-five years, the importance of this cata- 
logue will be appreciated. 

Bulletin No. 8, ‘On enlargements of mineral frag- 
ments in certain rocks,’ by Roland Duer Irving, is 
also in press. It will be illustrated with one wood- 
cut plate, five chromolithograph plates, and four 
woodcuts. 
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Bulletin No. 7 begins the second volume. A num- 
ber of other bulletins are in course of preparation, 
and will soon be sent to the printer. —— Monograph 
No. vii., ‘Silver-lead deposits of Eureka, Nev.,’ by 
Joseph Story Curtis, is all in type with the exception 
of the index. It has a hundred and ninety-three 
pages, and will be illustrated with sixteen plates and 
ten figures. —— Monograph No. viii., ‘ Paleontology 
of the Eureka district,’ by Charles Doolittle Walcott, 
is also in press, and is being rapidly put into type. 





RECENT PROCEEDINGS 


Society of arts, Massachusetts institute of technology. 


May 22,— A paper by Mr. J. M. Batchelder was 
read by the secretary on the electro-deposition of 
iridium on engraved copper plates. A process had 
been used by Mr. Batchelder over twenty years ago; 
but it did not seem to have become known, and was 
presented as comparatively new. The solution was 
prepared by fusing iridium and osmium with three 
times their weight of nitrate of potassium for about 
one hour at a bright-red heat. A fused mass was 
broken into small pieces, and treated with nitric acid, 
in a glass retort with a condenser. The osmium 
was separated out, and the iridium which remained 
was treated with chlorhydric acid, after removing the 
nitrate of potassium by crystallization. The solution 
contained about one-eighth of an ounce of iridium 
to a gallon of water, to which about one-quarter 
pound of sulphuric acid should be added. The plate 
is to be immersed, and connected with the battery, as 
usual, and, when removed, will be found coated with 
iridium, closely resembling the common steel plates. 
Such plates, coated with iridium, were very durable, 
and possessed many other advantages. A plate was 
shown which had been exposed twenty-seven years 
without protection; and its surface was still brilliant 
and uninjured. It is more easily wiped than a copper 
plate, the surface being, in this particular, about the 
same as a steel plate. Mr. S. H. Woodbridge read 
a paper on the heating and ventilation of the new 
Institute building, and the special principles involved. 
The building had not been planned with special refer- 
ence to any accepted system of ventilation, and only 
the circumstance of hollow walls rendered the intro- 
duction of such a system possible. Some of the more 
prominent features of the heating and ventilation 
System adopted are: the reversal of the ordinary 
custom of subordinating ventilation to economy in 
heating; basing the quantity of air required on deter- 
mined requirements rather than on cubic capacity 
simply; the use of large areas of air-passages, and 
low velocities; making the outlet areas smaller than 
the inlet areas, and some peculiar features of the 
flues; heating by large air volumes at low tempera- 
tures instead of by small volumes at high tempera- 
tures; some modifications in the construction of the 
fan, increasing the efficiency; the method of control- 
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ling the temperatures of the coils; the method of 
determining the rate of condensation, and the daily 

gregate condensation as a means of critical study, 
and of determining the cost of the heating and ven- 
tilation; and placing the ventilation and the tem- 
perature of each room under control of the engineer. 
The building measures about 150 by 90 feet, is 75 feet 
high, and contains some forty rooms, from 3,000 to 
60,000 cubic feet in capacity. In determining the 
requisite air-supply, regard was had to the maximum 
number of occupants, and the character of their work. 
Ordinary lecture-rooms receive 1,500 cubic feet per 
hour for each person; physical laboratories, where 
some gas-flames are used, get 2,000; ordinary chemical 
laboratories, 3,000; the organic chemical laboratory, 
4,000; and libraries, 2,000. The total capacity of the 
rooms is about 741,000 cubic feet, and the mean total 
air-supply about 3,535,000 cubic feet per hour, corre- 
sponding, with a uniform distribution, to a change of 
the entire air every twelve minutes. In the chemical 
laboratories, however, the air is changed every six or 
seven minutes. There are 79 flues, three feet by one 
foot, with a total area of about 230 square feet; and 
nearly one-half of these had to be located in the out- 
side walls, notwithstanding the objections to such an 
arrangement. The finish of the flues is rough brick. 
Each inlet flue connects with but a single room, and 
the inlet is at about the middle of the height. The 
outlets are at the top and bottom of the room; the 
former being used only in hot weather, while the lat- 
ter are always open. There are three valves or dam- 
pers on the outlet flue, — one at the top, a check-valve 
at the bottom to prevent a reversal of the draught, 
and one at the top outlet of the room. The inlet flues 
also have three dampers. The flues terminate in a 
sub-basement four feet high, under the whole build- 
ing, with a concrete floor. The air enters through 
large windows, and, after passing through the main 
coil, passes through the fan into the fan room, open 
on three sides, to the sub-basement. The fan is 
twelve feet in diameter, with twelve floats, and has 
a free delivery over its entire circumference. The 
power it requires is very small. Calculation showed 
that the cost of heating the new building would be 
much greater than that of heating the old, on ac- 
count of thinner walls, and other sources of loss, 
besides the greater quantity of air supplied. The 
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matt c of the heating had been put into the hands 
of Mr. F. Tudor. The main coil heats the air to 50° 
or 60° C., and a supplementary coil at the foot of each 
flue heats it as much higher as required. As the 
steam main is below the boiler level, and the return 
below the tank for condensed water, the arrange- 
ment of these coils was quite difficult. Mr. Tudor’s 
fractional valve is applied to each coil, and so adjusted 
as to just fill the coil with steam; only the condensed 
water escaping at the lower end, and draining into a 
tank, from which it is raised by a Davidson pump. 
The boilers and engines are all in another building, 
some hundred and fifty feet away. The Davidson 
pump serves as a water-meter to register the quantity 
of water condensed in the coils. For this purpose a 
cylinder around which a piece of paper is wound is 
revolved by clock-work, and a pencil so connected 
with the pump piston that it is gradually moved in 
the direction of the axis of the cylinder by the action 
of the pump. The length of stroke and size of 
cylinder being known, an automatic record is thus 
obtained, showing the quantity of water condensed. 
It also affords a means of studying many other points, 
as it shows the time of letting on steam and shutting 
it off, of starting and stopping the fan, of opening 
the windows, etc. From the quantity of water con- 
densed, the amount of coal which should be con- 
sumed in heating and ventilating the building may 
be calculated. With the aid of this automatic ap- 
paratus, Mr. Woodbridge had studied the matter of 
cost, and had discovered a considerable waste, though 
he had not yet been able to arrive at its cause. The 
results of the system are fully as satisfactory as were 
anticipated. Professor Nichols has studied the chemi- 
cal composition of the air, and has found in the case 
of one room, after it had been fully occupied for one 
hour by eighty or ninety students, the following pro- 
portions of carbonic acid expressed in parts in 10,000, 
—Feb. 9, 4.3; March 5, 6.1; March 11, 4.5, — thus 
showing practically no contamination. In regard to 
moisture, Mr. Woodbridge thought a relative humi- 
dity of 40% at a temperature of 65° was sufficient, as 
with a low relative humidity it is much easier to keep 
the airsweet. Asa whole, the work is highly satisfac- 
tory, not because perfect, but because in so many 
respects it meets the wants it undertook to satisfy. 


New-York microscopical society. 


May 2. — Mr. Charles H. Denison, in a paper on the 
gold sands of California, said that the coast of Cali- 
fornia from its northern to its southern boundary, for 
a length of nearly seven hundred miles, is strewn with 
magnetic iron sand, or comminuted magnetite, carry- 
ing gold and some other metals. He described the 
discovery of gold in these sands at Gold Bluff, where 
the indications are, that the spot was once the mouth 
of an immense river, now extinct. The process of 
mining for gold among these sands was described ; but 
this process, said Mr. Denison, has not proved profita- 
ble. On the Klamath River the gold is associated with 
the same sand, and with platinum and iridosmene; 
while, on the great San Joaquin River, zircons and 
stream cinnabar are its additional associates. He 
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mentioned, that, while the black sand is water-worn, 
the quartz is sharp and splintery, as if never subjected 
to the action of water. Nevertheless, beneath Table 
Mountain, where it was satisfactorily proved that it 
had been deposited by water, the gravel had the same 
sharp features. 


NOTES AND NEWS. 


In order to allow an interchange of courtesies 
between the British and American associations, and 
enable the members of the two associations to attend 
both meetings, the meeting of the American associ- 
ation for the advancement of science, this year, will 
take place at a later date than usual. 

The council of the British association has invited 
the fellows of the American association to join in the 
meeting at Montreal on the footing of honorary mem- 
bers; and the American association and the local 
committee of Philadelphia have invited the members 
of the British association, with their near relatives 
who may be with them, to take part in the Philadel- 
phia meeting. Invitations have been sent to the 
leading scientific societies abroad, inviting them to 
send delegates to the Philadelphia meeting. The 
probabilities, therefore, are, that the Philadelphia 
meeting will be largely international in its character; 
and it is likely that steps will be taken to form an 
international scientific association. At the same 
time with the association meeting, the International 
electrical exhibition will be taking place in Philadel- 
phia, and probably at the close of the week an elec- 
trical congress will be held. Other bodies will also 
be in session during the week; among them the Penn- 
sylvania state agricultural society and the American 
institute of mining-engineers. 

The local committee are actively engaged in per- 
fecting their arrangements for the accommodation of 
the large number cf persons which the unusual cir- 
cumstances will call to Philadelphia; and, while the 
contemplated arrangements provide for two thousand 
members of the association, it is earnestly requested 
by the committee, that they be notified as early as 
possible of the intention of members and their fami- 
lies to be present. All members who intend to be at 
Philadelphia should therefore notify the local sec- 
retaries at an early day, and at the same time give 
their addre-ses where the ‘ Local circular’ will reach 
them, if they are to be absent from their permanent 
homes during the summer. Definite information in 
relation to lodgings and transportation will be given 
in the ‘ Local circular,’ with much other important 
information. 

A series of receptions will be offered the association 
and its guests, including one at the Academy of mu- 
sic after the president’s address, a reception at the 
Academy of fine arts, a garden party at Haverford 
college, and a microscopical exhibition at the Acade- 
my of natural sciences. The botanical section of the 
Academy of natural sciences will hold at the academy 
a special meeting for botanists. There will also be 
visits to the International electrical exhibition, the 
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Zoological gardens, Fairmount park, Independence 
hall, and other places of interest; and the various 
institutions in the city will welcome the association 
to their halls. During the meeting, free excursions 
will be offered, to the seashore, the anthracite-coal 
regions, and other places of interest, and possibly 
limited excursions to more distant points after the 
meeting. Special botanical and geological excursions 
will also be made. 

The local committee are now preparing a map and 
guide-book for the use of members. The association 
post-office will be established in the Academy of mu- 
sic, under charge of Gen. Huidekoper, postmaster of 
Philadelphia; and letters and packages bearing the 
letters A.A.A.S, will be delivered there. Special free 
telegraphic facilities for personal messages have been 
secured, including the use of the transatlantic cable 
for the benefit of foreign guests. The transportation 
of specimens, apparatus, etc., will be attended to by 
the local committee, who will give particulars on 
receiving applications through the local secretaries. 
Every possible care will be taken of objects sent for 
exhibition or use during the meeting, and a suitable 
hall will be provided for their exhibition. It is hoped 
that members having specimens or apparatus of par- 
ticular interest will exhibit them at the meeting. 

The meeting will be called to order, in general ses- 
sion, at ten o’clock on Thursday morning, Sept. 4, in 
the Academy of music, by President C. A. Young 
of Princeton, who will resign the chair to the presi- 
dent-elect, Prof. J. P. Lesley of Philadelphia. After 
the adjournment of the general session, the sections 
will organize in their respective halls. General ses- 
sions and sections will be held on Friday. The vice- 
presidents of the sections will probably give their 
addresses during the day; and in the evening Presi- 
dent Young will deliver his address at the Academy 
of music, after which there will be a reception ten- 
dered to the members of the association and their 
invited guests by the local committee and citizens of 
Philadelphia. Saturday will probably be given up to 
excursions and receptions. The general programme 
for the rest of the meeting will be similar to that at 
previous meetings. 

The headquarters of the association will be at the 
Academy of music, which is on Broad street, in the 
centre of the city, very near the station of the Penn- 
sylvania railroad and several large hotels. The sec- 
tions will be amply accommodated in other halls in 
the immediate vicinity. 

The offices of the permanent secretary and local 
committee, the association post-office, ete., will be at 
the Academy of music after Sept. 1: previous to that 
they will be at the Academy of natural sciences. 
The permanent secretary will establish his office in 
Philadelphia on Aug. 22. 

The officers of several of the sections are arranging 
for special topics of discussion for the different days 
of the meeting. A committee of section D has 
already sent outa special circular. The vice-presi- 
dent of section E wishes it to be known that several 
papers haye been already promised upon the subject 
of the crystalline rocks, which will probably form a 
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special topic for discussion by geologists; and that it 
is proposed to assign particular days to prominent 
subjects in geology, a large number of papers being 
expected. The officers of the sections are ready to 
receive suggestions from members; and any special 
plans for the advancement of the work of the sec- 
tions will be made known on application. 

—The annual meeting of the society for the 
promotion of agricultural science will be held in 
Philadelphia during the meeting of the American 
association. 

— The first mail from Kadiak Island received this 
season has arrived at San Francisco, bringing dates 
to May 2. According to the correspondent of the 
Bulletin, the account of the eruption of the volcano 
on Augustine Island, Cook’s Inlet, sent by the last 
advices of 1883, was much exaggerated. The island 
‘‘was not split in two, and no new island was formed; 
but the west side of the summit has fallen in, form- 
ing a new crater, while the whole island has risen to 
such an extent as to fill up the only bay or boat har- 
bor, and to extend the reefs, or sea-otter rocks, run- 
ning out from the island in various directions.”” The 
hunting-party feared to be lost has arrived safely in 
Kadiak. No tidal waves were observed on the west 
shore of Cook’s Inlet or on Kadiak Island. The win- 
ter had been very mild, the mercury not having fallen 
below 10° F.; and spring began in March, wild-flow- 
ers being in bloom in the latter part of April. 


— We had occasion to review in Science, some time 
ago, the cardinal characteristics of the scientific work 
of the leading nations considered as a whole; and the 
fact was noted that German ideas have set a common 
standard in scientific research, which is accepted in 
most European countries. No English-speaking per- 
son, interested in the history or progress of investi- 
gation, nowadays would think himself competent to 
work in any scientific field without a pretty thorough 
first-hand knowledge of what had been previously 
written on the subject in at least two or three foreign 
languages, in particular the German. It is perhaps 
not too strong a thing to say, that no school in this 
country has pursued a better method of study, or 
done more good in the direction of assisting the 
learner to acquire a really useful knowledge of German 
and French, than the Summer school of languages, 
which has been held in the halls of Amherst college 
for a number of years past. We learn that the 
school will be continued this year under the general 
direction of Professor Montague of the department 
of modern languages in that college; that the depart- 
ment of German instruction will be in charge of Pro- 
fessor Heness, principal of the school of modern lan- 
guages at New Haven, and Professor Zuellig, late of 
Boston; and that the incentives to and the facilities 
for acquiring this language at the coming session of 
the school are expected to be of a high order. The 
department of French will be in charge of Professor 
Bernard, late of L’Ecole Albert-le-Grand, Paris; and 
a department of Latin and Greek will be conducted 
this year, as formerly, with Professor Shumway of 
Rutgers college as principal. As is well known, the 











mn te ak a nk oe a6 ome i ee oe ok 


= a on 


nea me ee 2 a ee oe OUoeelUrrelUeelUukhlUrlU rl Oe lO ee CU lCUwelUue Ce 








t it 
ent 


ing 


rial 
ec- 


the 
in 
-an 


his 
ites 
the 
Ano 


len 
w- 


me 
ork 
the 
10n 

in 
er- 
sti- 


igh 
sly 
ign 


aps 


the 














June 27, 1884.] 


instruction at the Summer school of languages is based 
on what is popularly called the natural or inductive 
method, only modified according to the genius and 
individuality of each teacher. Only the language 
to be learned is used as the medium of communi- 
cation; and the aim is to so interest the learner in 
the study, that his work becomes, instead of a task, 
a pleasure and an inspiration. If results may be re- 
garded as a sufficient indication, the method appears to 
be the best by which the pupil is taught, not only 
to read, but also to write and speak the language, and 
to understand it when spoken by others. These ends 
were quite impossible to attain within a brief period 
by the old systems; but very rapid acquirements of 
the learner, according to the new method, become pos- 
sible from the opportunities offered of hearing and 
speaking the language several hours each day with a 
native teacher; thus conducing to a great familiarity 
with the new tongue, approaching as nearly as may 
be the advantages actually derivable from sojourn on 
foreign soil. 

—A meeting of the trustees of the Peabody mu- 
seum of archeology of Harvard university was held 
at the museum in Cambridge on the 20thinst. After 
an inspection of the several rooms, and the method 
of arrangement of the collections illustrating the 
development of mankind in carly times in various 
parts of the world, and the arts and customs of ex- 
isting races, the Hon. Robert C. Winthrop called the 
meeting to order, and, in very complimentary terms 
to the curator, expressed the satisfaction of the trus- 
tees with the methods adopted and results secured. 
Other members of the board also expressed their 
satisfaction with the appearance of the museum, and 
the work of the curator and his assistants; and, on 
motion of the Hon. Stephen Salisbury, Dr. Wheatland 
was requested to enter upon the records of the board 
an expression of the appreciation of the trustees of 
the work of the curator, and their perfect satisfaction 
with his arrangement of the collections. 

Mr. S. H. Scudder called attention to the explora- 
tions which had been made under the auspices of the 
museum, of which the curator, Mr. F. W. Putnam, 
then gave a brief account, dwelling particularly on 
those by Dr. Metz and himself in the great mound of 
the Turner group, in the Little Miami valley, Ohio. 
On motion of Professor Asa Gray, the curator was re- 
quested to prepare a full account of the Ohio group, 
as soon as the exploration shall be completed, for pub- 
lication by the museum, and also to present a paper 
on the same topic at the approaching meeting of the 
American association for the advancement of science, 
that these important explorations by the museum may 
be more widely known. In accepting this very pleas- 
ant duty, the curator stated that it would be neces- 
sary to obtain a thousand dollars at once, for the 
further promotion of the Ohio explorations, which 
were being conducted in the most thorough and scien- 
tific manner. John C. Phillips, Esq., the treasurer 
of the board, stated that there were no funds avail- 
able for the purpose; but he thought the importance 
of the work warranted a call for subscriptions to aid 
the museum in this exploration, and said that he 
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would most willingly give a further contribution of 
two hundred dollars for the purpose. Mr. Salisbury 
offered another hundred dollars, and the curator was 
authorized to obtain additional subscriptions with the 
assistance of the trustees. Subscriptions can be made 
to J. C. Phillips, treasurer, State Street, Boston, to 
any of the trustees, or to the curator at the museum. 
Due credit for all contributions will be given in the 
annual reports of the trustees, 


— The London health exhibition was very far from 
complete on the opening day. The dairy department, 
however, was in full work; many varieties of churn 
being in use, and butter at one shilling and ninepence 
per pound made before the visitors’ eyes, if they had 
patience to wait forit. One dairy company had a cow 
in the stall to prove the genuine nature of the origi- 
nal material. Among the most interesting exhibits 
were some specimens of ensilage, —one from Lord 
Walsingham’s, being in very good condition; and 
another from Lord Tollemache’s, having been in the 
silo since June 13. 

—A cable despatch from Dun Echt, June 21, an- 
nounces an ephemeris of Tuttle’s comet; but as yet it 
is not known whether the comet has been seen since 
the chance observation at Vienna, May 26. The 
ephemeris, as cabled, is as follows: — 





Date. po. . Declination. | Light. 
h.m. 8. deg. min. 
dameMl ww we ewe ee 17 23 04 +28 51 1.16 
eemeM 2. ew ew ww ew 17 21 00 +27 01 ~ 
eumem we ee eee 17 19 20 25 09 - 
OMS e. we se evsee 17 18 36 23 14 0.80 


On neither of the probable returns of this comet, 
since its discovery by Mr. H. P. Tuttle at the Harvard 
observatory in 1858, has it been seen. 

— At the meeting of the Society of arts, held on May 
14, a new word was brought into currency by Profes- 
sor Fleming Jenkins, who read a paper on ‘ Telepher- 
age,’ which he defined as a designation of all modes 
of transport effected automatically by the aid of 
electricity. The particular scheme under considera- 
tion was the forwarding vehicles by means of elec- 
tricity along a single suspended wire or rod. Here a 
model was shown consisting of two concentric octa- 
gons of wire, round which two trains steadily ran. 
The lecturer denied that the plan was intended to 
compete with steam or ordinary electric railways: 
it was merely intended as a mode of transporting 
heavy goods. The cost, he caiculated, after allowing 
for maintenance and outlay, would be twopence per 
ton per mile. Where railways did not exist, and 
might not promise to pay the cost of construction, he 
thought he might with confidence predict that this 
invention would prove of value. 


— A bronze equestrian statue of Gen. Dufour was 
erected on the Place Neuve at Geneva, Switzerland, 
on the 2d of June. The president and other nota- 
bilities of the confederation were present, together 
with an immense concourse of people. The success 
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of the occasion was enhanced by one of those beauti- 
ful days of spring for which Switzerland is so justly 
celebrated. 

Guillaume Henri Dufour (born at Constance in 
1787; died at Geneva the 14th of July, 1875) is the 
most conspicuous figure of Switzerland during the 
nineteenth century. His popularity as a general who 
three times commanded the Swiss army — twice 
under very trying circumstances, such as the civil war 
of the ‘Sonderbund’ in 1847, and the Prussian war- 
pressure of 1855-56 — is well deserved. He will also 
be remembered as the president of the first interna- 
tional congress of the Red cross society. But it is as 
a savant that we shall consider him. The orator of 
the day, Col. Aubert, president of the committee of 
the monument, said, ‘‘ As a topographical engineer, 
he conceived, directed, and executed for the con- 
federation that splendid map of Switzerland which 
leaves far behind it all that had previously been 
done of the same kind, reaching a perfection which 
has been copied, perhaps attained, but never yet sur- 
passed,’’— a just appreciation of so distinguished a 
topographer. 

Dufour’s map, the official ‘ Carte topographique de 
la Suisse,’ in twenty-five sheets (scale 1 : 100,000), is 
a true chef-d’ oeuvre, a veritable model. <A reduction 
in four sheets, on the scale of 1 : 250,000, also con- 
structed under his direction, is a still more exquisite 
specimen of topography. We should be glad to see 
our government follow the lead of the Swiss republic, 
and give to its citizens, and to the scientific, agricul- 
tural, industrial, and commercial world, such a boon 
as a topographical atlas of the entire country, on the 
scale of 1 : 100,000, and thus supply an actual need 
of the present time. 

The geodetic triangulation of Switzerland was be- 
gun by Dufour in 1832; and by agreement with the 
Piedmontese and French governments, which had 
undertaken a similar triangulation, the summit of the 
mountain of La Déle, in the Jura, was considered as 
the terminal point of the three surveys. Major Del- 
cros, of the topographical corps of the French engi- 
neers, starting from Havre and Paris as a base, was 
the last to finixh its work: the two other observers 
had taken for the bases of their triangles, one, the 
shores of the Lake of Constance and the valley of 
the Upper Rhine, and the other the plains of the 
River Po; and to their delight, on comparing notes 
with Delcros, a difference of less than three metres 
was found for the elevation of the summit of La 
Déle above the level of the sea, —a very remarkable 
case of exactness, when we consider the time and 
means; for it was long before the electric telegraph, 
the prismatic-light observations, and the very perfect 
instruments now in use. 


— Dr. Dominik Kammel von Hardegger, a wealthy 
Austrian and eager sportsman, proposes to start in 
the ensuing autumn for Harar and the Somal coun- 
try. He will be accompanied by Dr. Philipp Pau- 
litschke, professor of geography at the University of 
Vienna, who has just published ‘ Die geographische 
erforschung der Adal-linder und Harar’s’ (Leipzig, 
Frohberg), an elaborate essay on the geographical 
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exploration of the countries which the expedition j 
likely to visit. 

— We learn from Nature of June 12 that a new 
scheme of a polar expedition has been recently sub- 
mitted by several officers of the Russian navy to the 
minister, Admiral Shestakoff. Starting from the 
idea that it is impossible to reach the north pole by 
sea on account of the archipelagoes that cover the 
circumpolar region, the Russian officers propose to 
start an expedition on sledges from the New Siberia 
Islands, which are nine hundred nautical miles dis- 
tant from the pole. This space is to be covered by 
sledge-parties, who would make depots of provisions 
on the newly-discovered islands, and thus slowly but 
surely advance towards the north, securing at the 
sametime the return journey of the expedition. 
When elaborated, the scheme will be submitted to 
the learned societies, and the necessary money raised 
by subscriptions. 


— The death of Dr. Robert Angus Smith, on May 
12 will be a great loss to science, as well as to a large 
circle of friends to whom his kind heart and sympa- 
thetic nature had endeared him. Dr. Angus Smith 
was born near Glasgow, Feb. 15, 1817. He was edu- 
cated first at Glasgow, then studied chemistry at 
Giessen, under Liebig, from 1839 to 1841. A report 
which he presented to the British association in 1848, 
on the air and water of towns, gave a great impulse 
to the question at that time; and a paper on the air 
of towns, in the Journal of the chemical society of 
1858, first produced data establishing the differences of 
the town and country air, wherever found. His latest 
discovery, by which he tested the amount of injurious 
gas likely to arise from water more or less contami- 
nated with sewage, was noted in Science only a few 
months ago. Dr. Angus Smith was for many years 
government inspector of chemical works, and had 
been a member of the Royal society since 1857. 

— The Milan society for the commercial exploration 
of Africa has organized a cireumnavigation of Africa, 
with a view of affording the pupils of the High school 
of commerce, and others, an opportunity of becoming 
acquainted with likely markets for Italian products. 
The steamer will leave Genoa on the Ist of September, 
and the whole voyage will occupy four months. A 
professor is to lecture during the voyage on the com- 
mercial geography of Africa. 

—Stanley’s note-book of his Kongo experiences 
from the 24th of August, 1883, to January, 1884, has 
been published in Brussels. He gives an account of 
the important expedition from Stanley Pool to Stanley 
Fall, which solved a geographical problem. He fol- 
lowed the Kongo to the mouth of the Aronhonimi; 
and his explorations established the identity of that 
stream with the Quené, which was discovered by 
Schweinfurth. The banks are thickly populated, 
but the people not warlike; and the villages are rich 
in ivory and other African products. The style of 
architecture is different from that on the banks of 
the Kongo. Stanley met with no opposition, though 
he encountered a fleet of above a thousand boats. He 
reports that the condition of the settlement of the 
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International society is very satisfactory, and Leo- 
poldville increasing rapidly. 

— The report of the Ohio meteorological bureau for 
April gives, in addition to the usual statistical tables 
for its twenty odd stations, a descriptive account of 
the Jamestown tornadoes of April 27, by E. H. Mark, 
secretary. There seem to have been two adjacent 
but separate tornadoes, moving easterly about sixty 
miles an hour. One of them had a path about seven 
miles long; and the other, thirty miles, of which 
eleven miles were skipped over without damage. 
The width of the paths varied from two hundred feet 
toa quarter of amile. Rain and hail fell to one side 
of the track, and sometimes on the track as well; 
but it is not stated whether the latter happened 
before, during, or after the passage of the funnel- 
cloud. About three hundred buildings were de- 
stroyed or damaged, besides many smaller outhouses 
and sheds of which no note was taken; and five per- 
sons were killed. Trees four feet in diameter were 
snapped off like twigs; cows were lifted over fences, 
and whirled around in the air; an iron bar six feet 
long, and weighing about a hundred pounds, was 
carried a hundred and fifty feet across a canal, and 
lodged in the fork of a tree. The violent action of 
the first tornado began at the meetiig of two clouds, — 
a heavy, dark cloud from the south-west; and a light, 
yellow one from the north-west. A witness of their 
combat said, ‘The dark cloud whipped the yeliow 
one.’ The ordinary funnel-cloud was formed from 
their union, and performed all the usual freaks, 
swaying from side to side, ‘ bounding over the coun- 
try,’ rising and falling ‘like a ball attached to a rub- 
bercord.’ Itis to be regretted, that, in the description 
of the apparent movements of the cloud, forms of 
expression are used that imply a downward motion. 
An abstract of Mr. Finley’s characteristics of torna- 
does is appended, both to call attention to the obser- 
vations that should be made on passing storms, and to 
point out how their danger may be best avoided. 


— The May number of the Journal of the anthro- 
pological institute coutains President Flower’s address 
on the aims and prospects of the study of anthropol- 
ogy. The great difficulty of the study of anthro- 
pology, he said, is the multifarious nature of the 
branches of knowledge comprehended under the title. 
The most important elements of difference between 
races are: 1°, structural characters; 2°, mental and 
moral characters; 3°, language; 4°, social customs. 
All these should be carefully studied by those who 
have any share in the government of people belong- 
ing to races alien to themselves. 


—Mr. W. F. Denning of Bristol has computed, 
from his own observations made in the early part of 
1869, and in February of the present year, a new 
value of the rotation-period of the planet Mars. He 
observed the central meridian passages of the ‘ hour- 
glass,’ or ‘ Kaiser Sea,’ as being the most prominent 
and suitable feature on the planet for such compari- 
sons; and the result of his discussion gives, for the 
sidereal rotation-period of Mars, 24" 37™ 22*.34, the 
interval covering 5,349 rotations. This period is in 
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good agreement with those derived by Kaiser, Schmidt, 
and Proctor, from much longer series of observations. 
Mr. Denning also collects the principal previous de- 
terminations of this constant, and has, in all, six 
values (all within 0°.6 of each other), the mean of 
which is 245 37™ 22°.626. This corresponds to a daily 
rate of 350°.8922. 

— Mr. Sereno E. Bishop of Honolulu has added 
sixteen pages to the Krakatva literature in a little pa- 
per on the ‘ equatorial’ smoke-stream from Krakatoa, 
in which he wishes to call more especial attention to a 
phenomenon consequent on the great eruption, that 
he thinks has not received sufficient notice. This is 
the “‘ swift, strong fling from the eruptive column of 
Krakatoa of a vast stream of smoke, due west with 
great precision along a narrow equatorial belt at an 
enormous velocity, nearly around the globe.”” If the 
facts as here stated are fully confirmed, there will 
certainly be a remarkably rapid westward propaga- 
tion of sunset effects to be explained; but the meth- 
od of explanation suggested by Mr. Bishop is very 
unsatisfactory in assuming a limit to the atmosphere 
at forty-five miles altitude. Beginning with this un- 
warranted assumption, the author supposes that the 
volcanic gases, vapors, and finest dust would form a 
flat, conical accumulation over the point of eruption 
and above the atmosphere. Down the slopes of this 
flat cone, the gases would slide with accelerated ve- 
locity, but chiefly to the westward on account of lag- 
ging behind the meridian of eruption (the lagging is 
given as twenty-six miles an hour at an elevation of 
a hundred miles, but should be fifty-two miles an 
hour); and thus the rapid westward propagation of 
the sunsets can be accounted for. There can be no 
question as to the tendency to action somewhat in 
the manner here suggested ; but whether this tenden- 
cy will be fully realized is very questionable, unless 
decidedly greater elevations than a hundred miles 
were reached. The presence of some thin remnant 
of an atmosphere, even above a hundred miles, is de- 
manded by observations on meteorites; and the con- 
densation of volcanic vapors at that altitude would 
be very rapid. The neglect of these facts is a serious 
weakness in Mr. Bishop's theory. 

— Honolulu papers of latest date report a renewal 
of the red sunsets. 

— The new Zeitschrift ftir wissenschaftliche mikro- 
skopie und fiir mikroskopische technik, edited by Dr. 
W. J. Behrens of Géttingen, makes a good impression 
by its first number, being very attractively printed, 
and having good contents. There are eight original 
articles upon various practical matters, a series of ab- 
stracts of the important recent contributions to micro- 
scopical technique, and several reviews of books lately 
published. Now that the art of preparing objects 
and using the instrument has progressed in so many 
directions, microscopical science needs a journal de- 
voted to technique; and we trust this new suitor for 
subscriptions will find support to make it thrive. The 
present number of the Zeiischrift contains a list of 
papers referring to matters of microscopical tech- 
nique, and published between Jan. 1 and Dec. 1 
1883. Hereafter the lists will be quarterly. 


’ 
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— The principal question to be discussed in Gene- 
va, at the summer congress of the Red cross society, 
is the neutrality of hospital ships. 


— John A. Ryder has reprinted, from the annual 
report of the U. S. fish-commission for 1852, a long 
essay with several plates on the embryology of teleosts. 
The author brings forward many interesting obser- 
vations, and shows evident familiarity with the litera- 
ture of the subject, although he does not appear 
to always judge the value of previous publications 
correctly; for instance, when he quotes Hoffmann’s 
observations on segmentation. He has a little eccen- 
tricity of nomenclature, writing of ‘embryography,’ 
‘ yelk,’ etce., and applying the term ‘ germ-layer,’ not 
to any part of the germ, but to the ectoplasm of the 
ovum! The essay contains a certainly unnecessary 
number of lengthy extracts and abstracts from earlier 
writers. Why must there be so much padding in our 
government publications? We must condole with 
Mr. Ryder on his plates, for the care and skill he dis- 
plays in drawing are sadly obliterated by the photo- 
engravings. We can only protest against the blind 
infatuation with which the fish-commission rejects 
all good means of illustration, and insists upon the 
exclusive use of process cuts, which represent very 
few things well, and are the worst possible means of 
representing delicate and transparent embryos. 

The essay itself contains many valuable observa- 
tions. By an amusing inadvertence, New-York har- 
bor is said to be filled with a unique fluid; for its 
waters ‘‘ were found to have less than half the normal 
average specific gravity of those of the open sea’’! 
The italics are ours. Ryder has studied principally 
the ovarian ova, the formation of the germinal disk, 
segmentation, the formation of the neurula, and as 
much of the organogeny as can be followed out upon 
the transparent embryo. The work has been done 
with evident care and patience, and is to be supple- 
mented by further researches, partly by the aid of 
sections. The observations made as to the formation 
of the germinal disk, the relations of the vitelline 
sac, the development of the ribs, muscle-plates, and 
fins, may be signalized as being of especial interest and 
importance. It must be doubted, however, whether 
Ryder’s view as to the significance of what he 
strangely calls the ‘ yelk hypoblast’ can be accepted. 


— The report of the entomologist, published in 
the last report of the U.S. commissioner of agricul- 
ture, contains an account of the lepidopterous insects 
which infest cabbage in this country ; a report on the 
causes of destruction of evergreen forests in northern 
New England, and New York, by Professor Packard ; 
a report of progress in experiments in the destruction 
of scale insects, by H. G. Hubbard ; and accounts of 
the imported elm-beetle, and the lesser migratory 
locust. The report is illustrated by thirteen full-page 
plates, about one-half of which are original. 


— At the meeting of the Royal geographical society, 
held in London on May 12, it was announced that 
gold medals had been awarded to Mr. A. Colquhoun 
and Dr. Julius Haast. That given to Mr. Colquhoun 

as for his journey from Canton to the Trawadi at 
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Rhamo in 1882, during which he executed surveys 
of the whole route from Wa-Chan (a hundred and 
fifty miles west of Canton) to Talifu, thirteen hun- 
dred miles of which had never before been surveyed, 
The medal to Dr. Haast was in consideration of his 
systematic explorations of the southern islands of 
New Zealand, —in the course of which he ascertained 
the altitudes of a hundred and thirty stations, and 
collected material for a map, the manuscript of which 
he presented to the society, —and for his numerous 
contributions to our knowledge of New Zealand. 


— The Albert medal of the Society of arts has been 
awarded by the council of the society, with the ap- 
proval of the Prince of Wales (the president), to 
Capt. James Buchanan Eads, “‘the American engi- 
neer, whose works have been of great service in 
improving the water communications of North Amer- 
ica, and have thereby rendered valuable aid to the 
commerce of the world.”’ 


— Herr Ernst von Hesse Wartegg is starting on an 
exploring expedition in Mexico and Central America 
to collect material for his new work on the archeology 
of those regions. 


— Reports from Cape Colony state that Dr. Holub’s 
plans are approaching success, in spite of his early 
difficulties with the colonial customs-house, which 
demanded duty on his explorer’s outfit and scientific 
instruments. The aid sent from Europe has enabled 
him to cross the Transvaal, and enter the interior of 
Africa from there. During his involuntary stay in 
Cape Town, he explored the Somerset Mountains, 
where he made some interesting ornithological studies, 
and despatched specimens to Europe. The collec- 
tions of the fauna and flora of South Africa, which 
he intends to make on his wanderings, he has promised 
to divide among the societies which have contributed 
to the expenses of the expedition. 


— The twelfth annual session of the American 
public health association will be held Oct. 14-17, 1884, 
at St. Louis, Mo., and the following topics are pro- 
posed for consideration: Hygiene of the habitations 
of the poor, Hygiene of occupations, School hygiene, 
Adulteration of food, Water-pollution, Disposal of 
sewage by irrigation or chemical action, The observ- 
able effect upon the public health of official sanitary 
supervision, The work of municipal and state boards 
of health. Extensive preparations are now under 
way for making this the largest meeting that the 
association has ever held; and the committee urge 
the attendance and co-operation of persons in all 
trades and professions, interested in the advance- 
ment of public health and general sanitary science. 


—- Mr. G. F. Kunz, at the meeting of the New-York 
academy of sciences, May 19, exhibited a yellowish- 
green cut gem of fluorite chlorophane, from Hunter 
county, Va., and remarked, that, although too soft 
for gem purposes, this stone was possibly the first 
gem cut that phosphoresced without any great heat- 
ing. The gem was passed around in a vial of warm 
water, and in the dark showed a very plain pale- 
green light. 
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machines, é//. 312. 
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the intelligence of snakes, 253; north- 
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omnis, id. 538. 

Abbott, ¢ ., on field-mice, 768. 

Abies ee eg 236. 

Aboriginal literature of America, 732; 
monuments, preservation of, 271. 

Academies, life of, 614. 

Acantephyra pellucida, 716. 

Achillea millefolium, 253. 

Aconitum Napellus, 253. 

Apams, J. The definition of mean 
solar time, 323. 

Africa, circumnavigation of, 800; explo- 
ration in, 413, 609. 

After-images, 321. 

Agalena naevia, 685. 

Agaricus campestris, 164. 

Agate, working in, 642. 

Agricultural demands in Canada, 372; ex- 
periment-stations, 170, 492; report, gov- 
ernment, reviewed, 689; science, society 
for promotion of, 798. 

Agrilus granulatus, 234. 

Ailanthus glandulosus, 276. 

Ainos of Yezo, él. 69. 

Air analyses, 463; organisms of, 518. 

Alabama, geological survey of, 418; phos 
phates in, 586; state weather service, 
o27; tertiary in, 32. 

Alaska, birds of, 296; military reconnois- 
sance of 1883, é/. 220, 246; minerals of, 
297; mosses of, 296; new volcano island 
in, id. 59. 

Alaus oculatus, 127. 

Albany institute, 666. 

Albatross, cruise of, from Curagoa to 
Aspinwall, 590; in Caribbean Sea, 239, 
424, 60S. 

Albrecht’s I a 
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Alce americanus, 394. 
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Alle nigricans, 216, 294. 
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‘i W.F. Primitive communities, 786. 

Alnus serrulata, 359; viridis, 253. 

Alosa sapidissima, 721. 

Alpine plants, protection of, 712. 

Aluminium, cheap, 57. 

Amalia carinata, 770. 

Amanita muscaria, 165. 

Amazon basin, exploration of, 611. . 

Amblyopsis spelaeus, 5. 

Amblystoma jeffersonianum platineum, 
m 

Amelanchier alnifolia, 236, 253. 

America, aboriginal literature of, 732; 
archaeological institute of, 670. 

American archeology, collections of, 55; 
association for the advancement of sci- 
ence, 797; Philadelphia meeting of, 57; 
exploration, 766; fish-cultural associa- 
tion, 719; food-fishes, 722; forestry con- 
gress, 368; institute of electrical engi- 
neers, 668; of mining engineers, 326; 
medical association in Washington, 684 ; 
meteorological journal, 398; reviewed, 


734; museum of natural history, addi- 
tions to, 610; oriental society, 608 ; orui- 
thologists’ union, 241; on English spar- 
row, 239; philosophical society, 79; pro- 
ceedings of, 79; public health associa- 
tion, 802; society of civil engineers, 463, 
523; of microscopists, proceedings of, 
reviewed, 460. 

Ambherst college scientific association, 340 ; 
rainfall at, , 

Ami, H. M., on Monticuliporidae, 25. 

Amiurus catus, 165; osteology of, 266. 

Ammonites, carboniferous, 335; Wool- 
gari, 676. 

\mpelis garrulus, 216. 

Anaesthetics, effects of, 369. 

Analyses of rocks, 693. 

Anchor-ice, formation of, 303. 

Andree’s Primitive metallurgy, 639. 

Anemone multifida, 253; parviflora, 2 

Ant, thatching, 423. 

Antennaria alpina, 253; dioica, 236. 

Antennarius marmoratus, 624. 

Anthracite, Pennsylvania, 310. 

Anthracomartus, 207. 

Anthrenus scropbulariae, 127; varius, 127. 

Anthropological papers in Petermann’s 
mittheilungen, 415. 

Anthropology in Bolivia, 296; of South- 
Sea Islands, 470; study of, 801. 

Antimony ores in New South Wales, 639. 

Antwerp exhibition for 1885, 697. 

Apgar, A.C, on Fulgur caniliculata, 494; 
on rare plants, 768. 

Aphaerium dentalum, 323. 

Apocynum cannabinum, 335. 

Appalachian mountain club, Boston, 366, 
503; mountains, topography of, 265, 604. 

Apple-tree bearing two kinds of fruit, 168. 

Apsilus bipera, 295, 396; lentiformis, 295, 
396 

Aquilegia formosa, 2 253; truncata, 4. 

Arabis petraea, 253. 

Arable soils, loss of nitrogen from, 17. 

Archaeological institute of America, fifth 
report of, 670; museum, Cambridge, 287 ; 
Cambridge, Eng., 697. 

Archeology, collections of, 55. 

Archibuteo lagopus Sancti-Johannis, 367. 

Arctic seas, observations in, 642; vessel, 
ill. 505; wintering in, id/. 566. 

Arctostaphy los uva-ursi, 2 

Arenaria fontana, 253; lateriflora, 253. 

Arithmetic, electric-light, 692. 

Arizona, explorations in, 670. 

Armand on Crevaux expedition, 387. 

ArRmssy, H. Loss of nitrogen from 
arable soils, 17; the Woburn rotation 
experiments, 716. 

Arnica alpina, 253; 
latifolia, 253. 

Arrow-points, ili. 273. 

Arsenic in wines, 338. 

Art catalogue of New-England manufac- 
turers’ institute, reviewed, 263. 

Arts, instruction in England in, 269. 

Artemisia tridentata, 236; vulgaris, 253. 

Artesian wells in Montana, 297. 

Arvicola riparia, 67, 768. 

Asaphus megistos, 280. 

ASHBURNER, C. A. 
thracite, 310. 

Ashburner’s Panther-Creek coal-basin, 
reviewed, 690. 

Ashes from Cotopaxi, 340. 

Assay, apparatus for, 675. 

Assos, explorations at, 670. 

Aster Sibiricus, 253. 

Asteroid, discovery of, 556. 
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Astragalinus tristis, 552. 

Astragalus Sonorae, 4 

Astrapotherium patagonicum, 56. 

Astronomical journal, new, 581; labors of 
Mr. Common, 544; photography, 167; 
society, royal, 397, 770; spectrum-pho- 
tography, 726. 

Astronomy, amateur work in, 529. 

Asturias, geology of, 727. 

Atalapha novaeboracensis, 538. 

Atlantic, North, wind-charts of, ill. 593. 

Aulantic (south) district, geologic work 
in, 205. 

Atmospheric waves from Krakatoa, 401, 
504, idl. 531, 701. 

Atna River, head waters of, 779. 

Attacus cecropia, 25. 

Attagenus pellio, 24. 

Atwater, W. O., on American food-tishes, 
722. 

Augustine Island, volcano on, 798. 

Auk, the, 56, 110. 

Aurora borealis, records of, 665. 

Australian aborigines, ceremonies of, 526 

Austrian geological institute, 611. 

Austro-Hungarian monarchy in word and 
view, 698. 


Bassitt, F. E. Indian implements of 
the north-west, i//. 589. 

Babylonian art, 111. 

Bacillus anthracis, 156; of beriberi, 331; 
cholera, 574; suis, 156; tuberculosis, 423. 

Backlund, O., on Encke’s comet, 660. 

Bacteria, 133, 362. 

BaiLey, E.H.S. New chemical labora- 
tory of university of Kansas, i//. 53. 

Bailey , E. W., on erosion in New Bruna- 
wick, 676. 

Baku, petroleum industry of, 369. 

Salfour, John H., 368. 

Balloon, electric, ‘il. 152, 195. 

Bandelier’s explorations in New Mexico 
and Arizona, 670. 

Barbarea vulgaris, 253. 

Barn-owls in Missouri, 116. 

Barometric waves from Krakatoa, 338. 

Barrande, memorial tablet for, 584. 

Barrois’s Geology of the Asturias and 
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Barrus, G. H., on comparison of indica- 
tors, 725. 
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Barton, G. H. Notes on the lava-flow 
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Bassalian fauna, i//. 620, 
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Bastian’s Ethnological psychology, re- 
viewed, 204. 

Batchelder, J. M., on iridium on engraved 
copper plates, 796. 

Bathophis ferox, 627. 

Batostoma ottawaense, 25. 

Batrachians, intelligence of, 66. 
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Bean, T. H. The deep-sea fish Mala- 
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America, 739. 
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quicksilver deposits, 365; work in di- 
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Begonia rex, 33. 
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Belfield’s Relations of micro-organisms to 
disease, reviewed, 133. 
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Bei, A. G. Deafness in white cats, 171, 
243. 
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Berlin chemical society, 300; medical con- 
gress in, 772. 

Bert, on anaesthetics, 369. 

Berthelot’s Explosive materials, reviewed, 


76. 
Besant’s Hydromechanics, reviewed, 78. 
Bessels, on Smith Sound, 622. 

Betula alba, 25; aon, 253. 

Bharat Karyaly: a, 609 

Bicknell, on Carex, 636. 

Bipwett, § Shelford. An explanation of 
Hall’s phenomenon, 386. 

BieaLKE, H. Explorations in Guate- 
mala, 115. 
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capacity, 607 ; ; on study of crania, 505. 

Biogen, 661. 

Biographies of Dufour, 800; Dumas, 750; 
Engelmann, 405; Ercolani, 1388; Guyot, 
218; Humphreys, 476; Sella, 609; Sie- 
mens, 34; Warren, 276. 

Biological department of university of 
Pennsylvania, 141, 215, 217, 584, 617, 637, 
773; laboratory of Johns Hopkins uni- 
versity, é//. 350; theories of an artist, 
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Birds, Alaska, 296; migration of, 158; 
stones placed in trees by, 305; Vermont, 
6, 503. 
Bisnop, I. P. Inheritance of physical in- 
juries, 144. 
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Bliss’s Classified index of maps, 555. 
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Bohemian geological survey, 611. 

Boiler-explosions, prevention of, 466. 
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Bravuns, D. The Ainos of Yezo, ill. 69. 

Brazil, cretaceous formation of, 582. 
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Browne and Bebnke’s Voice, song, and 
speech, reviewed, 231. 

Brussels, Royal observatory at, 465. 
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Calderwood’s Mind and brain, reviewed, 
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pn ae lucinedax, 396. 

Capitalization, 59. 

Capsella bursa-pastoris, 359. 

Carbo cormoranus, 59; graculus, 59. 

Carbon, vegetable, 697. 

Carboniferous Ammonites, 335; genus of 
sharks, 275. 

Carcharias glaucus, 624. 
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multifida, 367. 
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Catlin’s Indian paintings, 109. 
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Catostomus tahoensis, 323. 
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Cerastium arvense, 253. 
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Cholera bacillus, 574; causes of, 610; com- 
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Chronometer rates, 287; variation in, 272. 
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Chrysomitris pinus, 216, 296. 
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Cincinnati industrial exposition, 174; nat- 
ura! history society, 79, 236, 367; obser- 
yatory, publications of, 498; zodlogical 
gardens, 610. 

Civilization of Egypt, 55. 

Cladastris tinctoria, 555. 

Clarke, F. W., on mineral waters from 
Montana, 463; on periodic law of chem- 
ical elements, 336. 

Clathrocystis roseo-persicina, 190. 

Clathrulina elegans, reproduction of, 236, 
303, 435. 

Clay deposits, undulations in, 404. 

CLaYPOLe, E. W. Dalmanites in the 
lower carboniferous rocks, 563; a half- 
starved pig, 564. 

Cleemann, T. M., on economical bridge- 
truss, 606. 

Climatology, 162. 

Clock giving electric signals, i//. 243; nor- 
mal, at Yale observatory, 466. 

Cloud, J. W., on helical springs, 724. 

Clytus robiniae, 127. 

Coal measures of New South Wales, 425; 
production, Illinois, 490; structure and 
lormation of, 526. 

Cod-hatching experiments, 189. 

Codex Cortesianus, 89, 458. 

Cohn’s Die pflanze, reviewed, 160. 

Cold, motion of waves of, map, 149; pro- 
duction of, 526. 

Coleoptera, ‘Canadian, 235; scales of, ill. 
127. 










Collignon, on races in France, 465. 
Collosendeis titan, 71 
Colocasia antiquorum, 245. 
Colorado Canon, Newberry’s work in, 
432; geology of, 293; scientific society, 





Ps measurement of, 737; Of natural 
waters, 445. 

Colt and its mother’s blanket, 672. 

Columbus, landfall of, 739 

Colymbus torquatus, 423. 

— of 1882, 287; of September, 1882, 

; Pons-Brooks, ill. 67; Tuttle’s, 799. 

a. ts, distribution of, 650. 

Common, astronomical labors of, 544. 

Comstock, M. L. Sense of direction, 31. 

Comstock lode, 48. 

Conchological branch of Ottawa field-nat- 
uralists’ club, report of, 235. 

Csnaingy, structural and systematic, 
601. 





Condylura cristata, 540. 

Congress, American forestry, 368; of arc- 
tic travellers, 425; German geographi- 
cal, 398; international ornithological, 
398. 

Conic projection in oceanic cartography, 
chart, 671. 

Conics, mutual relations of, 165. 

Conium maculatum, 423. 

Conn, H. W. Evolution of the decapod 
zoea, ill. 513. 

Connecticut agricultural experiment-sta- 
tion, report of, for 1883, reviewed, 492; 
oyster-beds, 720. 

Connett and Frazer’s Patents on inven- 
tions, reviewed, 522. 

Conocoryphe Baileyi, 676; elegans, 676; 
Matthewi, 676; Walcotti, 676. 

Contact, material, possibility of, 401. 

Contopus virens, 552. 

Cooke's Injurious insects, reviewed, 233. 

Cope, E. D. A carboniferous genus of 
sharks still living, 275; Pleuracanthus 
and Did — 645. 

Cope, E. D., on lakes of the Great Basin, 
322; on he mastodon, 553. 

Copeland, R., on great telescopes, 487. 

Copernicus, discontinuance of, 344. 

Copper, aqueous solutions of sulphate of, 
675; estimation of, 524; as prophylactic 
in cholera, 215. 

Copper River, head waters of, 779. 

Coprinus comatus, 164 

Cormorant, osteology of, 59, 143, 404, 474. 

ext university, natural history society 
0 37. 

Cornus Canadensis, 253, 396. 
rrespondence university, 344. 

Corydalis aurea, 395; flavula, 395. 


Corylus avellana, 554; rostrata, 236. 

Cotopaxi, ashes from, 340; skies after 
eruption of, 99. 

Cotton fibre, 583; production of United 
States, 468. 

Coves, E. Free cervical ribs in the hu- 
man subject, i/. 61. 

Coues, E., on North-American ornithol- 

OT 

Coues’s Biogen, reviewed, 661 

CouLTER, J. M. Some indiana glaciol- 
ogy, ill. 748. 

Crambus vulgivagellus, 234. 

Crania, study of, by photography, 505. 

Cranial capacity, measurement of, 607. 

Crater Lake, 463. 

Creation, 599, 704. 

Crematogaster lineolatus, 217. 

Cretaceous formation in Brazil, 582; in 
Alabama and Mississippi, 80. 

Crevaux, 660; expedition, 387. 

Cristatella, 667; lacustris, 667. 

Crossy, W. O. Chemical geology, 59; 
the colors of natural waters, 445. 

Cross, C. R., on musical pitch, 667. 

Cross-breeding of moths, 583. 

Crotalus adamanteus, 667; horridus, 253. 

Crowell, J. F., on improvements in bridge- 
construction, 552. 

Crustacea, deep-sea, ill. 713. 

Ctenacanthus costellatus, 346. 

Cteniza in California, 469; californica, 





69. 
Cupelopagus lucinedax, 295. 
Cuvier club, Cincinnati, 209. 
Cyclone cloud, appearance of, ill. 304; 
“dangerous octant of, 
Cyclones, ill. 40, 63, 
Cyclothone lusca, 628. 
Cynips quercus-cornigera, 494. 
Cyrtophora caudata, 396. 






. 
tropical, 142. 


»., H. H. Undulations in clay deposits, 
+4 


“ . 

D., W.H. Thouar and Crevaux, 660. 

hy C. W., jun. Cassiterite from 
King’s Mountain, North Carolina, 217; 
phosphates in North Carolina, 31. 

Dairy products, artificial, 499. 

Dakota, plant-life in, 495. 

DaLL, W. H. Head waters of the Atna 
or Copper River, 779; invertebrates of 
the Talisman expedition, i//. 657; jour- 
ney of Lessar to Seraks, 628; a new 
classification of the Mollusca, 730; a 
new volcano island in Alaska, i//. 89: 
recent work on brachiopods, 325 











b; th 
state of exploration in Africa, 413. 

Dall, W. H., on limpets, 166. 

Dalmanites in carboniferous rocks, 563. 

Daniell’s Principles of physics, reviewed, 

Danish expedition to East Greenland, 286. 

Darwin und seine lebre, reviewed, 461. 

Darwin, on instinct, 15. 

Darwinian quotations, 429. 

Darwinism, 461. 

Dates of scientific books, 671 

Davenport academy of natural sciences, 
737. 

Davipson, G. The new Bogosloff vol- 
cano in Bering Sea, i//. 282; volcanic 
eruption of Mount St. Augustin, Oct. 6, 
1883, ill. 186. 

Davidson’s British fossil Brachiopoda, 
342. 


Davis, W.M. How do the winds blow 
within the storm-disk? ill. 402; mete- 
orological charts of the North Atlantic, 
ili. 654; the older wind-charts of the 
North Atlantic, i//. 593; paleozoic high 
tides, 473; tropical cyclones, 142; whirl- 
winds, cylones, and tornadoes, i//. 40, 
63, 93. 

Dawson, G. M. Recent geological ob- 
servations in the Canadian north-west 
territory, 647. 

Dawson, G. M., on phosphate deposits, 


Ln 
Day’s Electric-light arithmetic, reviewed, 


Deaf, fallacies eoncerning the, 85; teach- 
ing the, 50 
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Deafness, congenital, 275; in animals, 347; 
in cats, 171, 243. 

Dearborn observatory, 629. 

Death, 165. 

Deaths, recent, 210, 468, 584, 642. 

Declinograph, 771 

Deep-sea Crustacea, i//. 71 dreds ging, 
504; apparatus, i//. 448; fishes, i//. 
747 
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‘ ie 

Deer of Ottawa valley, 394. 

Deflection of river-courses, 503. 

Deflective effect of earth’s rotation, 275. 

Dehérain, on loss of nitrogen from arable 
soils, 17. 

De lany, P. B.,on multiplex telegraphy, 

Dendroec a striata, 216; Townsendi, 2 

Denison, C. H., on gold sands of Califor- 
nia, 797. 

Denning, W.F.,on rotation of Jupiter, 230. 

Denver basin, map of, 636. 

Detmers, on germ of swine-plague, 155. 

Deutsche metevrologische gesell-chaft, 
239. 

Devonian, upper, spirifers of, 374. 

Deyeuxia Langsdorfiii, 253. 

Diamonds, Brazilian, ill. 649. 

Dicellocephalus Harti, 137. 

Dictyoneura, discovery of, 584 

Dictyophora, 396; vorax, 295. 

Dictyospongidae, 666. 

Didymodus, 645; compressus, 645; gib- 
bosus, 429; minutus, 429; relations of, 
429. 

Digestion, interstitial, in Salpa and An- 
chinia, 55 

DILLER, J. Voleanic sand which fell 
at Un: cai Alaska, Oct. 20, 1883, i//. 


394, 


6. 









Diller, J. 8., on geology of the Cascade 
Range, 52 

Diller ’s study of volcanic rocks of division 
of Pacitic 

Dimmock, . on Attacus cecropia, 25; 
on Forficula auricularia, 207; on scales 
of Coleoptera, i//. 127. 

Dinosaur, new, i//. 189. 

Dinosaurs, Jurassic, ill. 542. 

Diplodocus longus, 198. 

Diplodus, 429; compressus, 645; gibbosus, 
646; incurvus, 430; sargus, 242. 

Direction, sense of, 31. 

Distoma oricola, 367 

District of ¢ ‘olumbia, 1, map of, 636; topog- 
raphy of, 333. 

Dodecatheon Meadia, 253. 

Dolley, C. 8., on aie. 554. 

Dolomedes | tenebrosus, behavior of, 217. 

Domestication of ostrich, 112. 

DonaLpson, H. H. Localization in the 
brain, ill. 484, 

Doolittle, M. H., on doubtful observations, 
26; on relation of music and chemical 
elements, 607. 

Dorsey, ©., on classification of Siouan 
tribes, 605. 

Drainage of New-York swamps, 667. 

Draper’s researches in spectrum-photog- 
raphy, 699. 

Drawbridge, cushioned pier and rolling 
trunnion, 552. 

ioe deep-sea, 504; apparatus, il. 

















Daf. -margin in Ohio valley, map, 464; in 
Minnesota, 695. 

Drummond’s Natural law in the spiritual 
world, reviewed, 131. 

Dufour, G. H., 799 

Dumas, J. B., 526. 

Dun, W. A., on mounds in Scioto valicy, 


ive 

Dunean’s Heroes of science: botanists, 
zodlogists, and geologists — reviewed, 
261. 

Dury, C., on North-American hares, 367. 

Duties on school apparatus, 472. 

Dutton’s Tertiary history of the Grand 
Cafion district, reviewed, ill. 327 

Dwellings for poor, essays on, 464. 

Dwight, W. B., on Van Duzer’s iron- 
mine, 51. 

Dynamic geology, 511. 

Dynamo-electric machine, use of, in ven- 
tilating mines, 470. 
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Earth, early knowledge of rotundity of, 
142; state of interior of, 480. 

Earthquake in England, map, 740; at eea, 
642; Swiss, of 1881, 28; waves, 114. 

Eaton, H. W. Electric-light tests at the 
Louisville exposition, 14; a tailed child, 

673; the Toepler-Holtz machine, idd. 

te 

Eclipses, ancient, 6: 

Eppy, H. T. Radiant heat, 88, 171. 

Eddystone lighthouse, new, 2," 

Edinburgh university, 639; tercenutenary 
celebration of, 371. 

Education, liberal, 435, 704, 739; scientific 
methods in, 745; technical, 7 

Educational rock-suites 

Egg-cocoons of Lyco: 

Egypt, civilization of, 55. 

Ekhmeem, necropolis at, 

Electric balloon, i//. 1 

Electric-light arithmetic, 692; in our 
homes, 521; systems, tests of, 174; 
tests, 14; use of, in building, 425; use 
of, in gunpowder- mills, 498. 

Electric machine, id. ; 
243; time-signals, 59, idd. 

Electrical apparatus, loan-collection of, 
670; books, 419; engineers, American 
institute of, 668; exhibition at Philadel- 
phia, id/. 398; international, 113; in- 
duction, 674; science, progress of, 
258. 

Electricity, 202, 262,729; measurement of, 
692; researches on, 549. 

Elephant, white, 170, 212. 

Eleusis pallida, 76s. 

Elevator, atmospheric, 494. 

Eliot, on liberal education, 704, 759. 

Evuott, H. W. The monk-seal of the 
West Indies, Monachus tropicalis Gray, 





















96. 












signals, id/. 





aie. 

Elliott, H. W., on carnivorous habits of 
the muskrat, 457. 

Ellisia nyctelea, 395. 

Elizey, M. G., on prepotency of male par 
ent, 424. 

Embryology, human, 771 

Empidonax flaviventris, 55 

Encke’s comet, 660, 

Encyclopaedia Britannica, 75¥. 

Energy in nature, 491. 

Engelmann, George, 258; portrait, 405; 
collection of, 639. 

Engine, magnetic, i//, 274. 

Engineers’ school of application, 
Point, 665. 

England, earthquake in, map, 740; 
research in, ¢ 

English, collegiate study of, 58 
ary, yt ; nobility, weights of, 268; 
row, 239, 494. 

puchien, hindfoot of, 266. 

Entimus imperialis, 127. 

Entomology, economic, 233, 646. 

Epeira atrata, 24; basilica, 396; 
768; labyrinthica, 396. 

Epilobium latifolium, 253; spicatum, 253, 

Equus major, 295. 

Ercolani, death of, 138. 

Erosion in New Brunswick, 676 

Erosophian microscopical society, 25. 

Erysimum parviflorum, 253. 

Erythea edulis, 629. 

Erythbraea exsiccata, 639. 

Etchings, typographic, 466. 

Ethusa alba, 713; granulata, 716. 

Etowah mounds, id/. 779. 

Eupagurus longicarpus, 267; 
267. 

Eurypharynx pelecanoides, 620. 

Eustomias obscurus, 626. 

Eutaenia sirtalis, 67, 396. 

Evolution of Cephalopoda, i//. 122 
of zoea, ill. 513. 

Exchange post, naturalists’, 555. 

Experiment-stations, national, 301; 
492. 

Exploration in Africa, 413; 
766; congress, polar, 769. 
Explosions on London railways, 516. 

Explosive materials, 76. 
Exposure, question of, 306. 
Eyes of animala, 336. 
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F., C. L. Lllusive gate 434. 

Fagus betuloides, 168 

Family registers, 3. 

Farquuar, Henry. Professor 
the reality of force, 700. 

Farquhar, I1., on freely oscillating pendu- 
lum, 

Fasciated branches, 694. 

Faults of Virginia, id. 614. 

Fay, E. A. Congenital deafness in ani- 
mals, 347. 
Fedia olitoria, 3 

Fedtschenko’s « vole ctions, 270. 

Fermentation, 545. 

Ferns, Canadian, 676. 

FERRE William. The maxima and 
minima tide-predicting machine, i//. 408, 

Festuca ovina, , 

Fiber zibethicus, 457. 

Field-mice, 768. 

Filaria horrida, 367; labiata, 367; 
nis-hominis, 497. 

Firnon, H. The deep-sea Crustacea 
dredged by the Talisman, i//. 713; the 
deep-sea dredging apparatus of the 
Talisman, i//. 448; the deep-sea fishes 
collected by the Talisman, i//. 6 

Finland Bay, faunal exploration of, 340. 

Firth college, technical department of, 82. 

Fischer, E., on the use of naphthaline as 
an insecticide, 455. 

Fischer, P., on invertebrates of 
expedition, iid. 

Fish, bassalian, . 620; and game laws, 
revision of, 169; blind, from Missouri 
River, 587; culture, modern, 208; em- 
bryos, survival of, viviparous, 769. 

Fish-cultural association, American, 719. 

Fisher’s Manuel de conchyliologie, 212. 

Fisheries exhibition, internation: al, 497. 

Fishes, deep-sea, food, 
American, migrations of, 72 

FITZGERALD, G. F. Radiant heat, 88, 586. 

Fitzwilliam museum, 697 


Tait on 

















sangui- 














lalisman 


















Fleming. See Lydtin, Fleming, and 
Van Hertsen. 
Fiete - r, J., on Flora ottawaensi 





Flint, J. M., 
739. 

Floods, Ohio, 214, 
prevention of, 

Flora of Labrz me ey ‘339, 402; Ottawaensis, 

5; of Upper Yukon, 2 

Florida Foraminifer: 
natural history of 
of, 736; a of . 

Flower, W. H., app. pintment of, 2 
on ae of jaaecatites Sol. 

Flowers, protection of, 699, 712, 743; sexes 
of, 554; protection act, 743. 

Fluorite, phosphorescent, 640. 

Four, H. Microbes, 128. 

Folk-lore of Yucatan, 27 

ge ogg 3 ra from Florida, 736. 

Forbes, A., scientific papers of, 298. 

Force, aK, of, 700. 

Forestry, artificial, 438; congress, 568 

Forficula auricularia, 207. 

Formations, names of, 59. 

Formica rufa, 423. 

Fornax badius, 235; Hornii, 23 

Fossil bones from Louisiana, 


on medicine among Chinese, 


cause of, 528; 


227, 371; 





geology and 
shell-mounds 


























9; leaves, 


24. 

FOULKE, Sara G. Manayunkia speciosa, 
303; the r production of Clathrulina 
elegans, 236 

Foulke, Sara G. , on Apsilus bipera, 295. 

Fouquiera splendens, 4. 

Fox-squirrel, habit of, 747. 

Fragaria vesca, 253; Virginiana, 359. 

Franklin, 8. R., 238. 

Frazer. See Connett and Frazer 

French academy , prizes of, 669 ; geographi- 
cal societies, 771; sensitiveness of, to 
criticism of scientific work, 530. 

Frisby on comet of 1882, 287. 

Fritscu, A. A human skull from the 
loess of Podbaba, near Prague, i//. 785. 

Fuel,economy of, in iron a 

Fulgur canaliculata, 267; 494; 

Fulgurite from Oregon, 735. 

Fulic language, 742. 

Fungi, edible and poisonous, 164. 














III. 


Gadus morrhua, 189. 

GaGE, A. P. Inertia, 561. 

Ga@E, 8. H. The application of photog. 
raphy to the production of natural-his. 
tory figures, i//. 443, 

Galathodes Antonii, 713. 

Galicia, geology of, 727. 

Galium boreale, 253; pubens, 4. 

Gallaudet, E. M., on teaching the deaf, 
505; on international relations, 606. 

Gallinula galeata, 216. 

GALTON, Francis. His proposed * 
registers,’ 3. 

Galton’s Life-history album, 
734; record of family faculties 


family 


reviewed 
reviewed 





Gambrusia patruelis, 769. 

GANNETT, Henry. The geodetic work 
of the Hayden and Wheeler surveys, 
447. 

GARMAN, S. Muraenopsis, 347; the old. 
est living type of Vertebrata, Chlamy- 
doselachus, 345; a peculiar selachian, 
ill. 116; — horns, 88. 

Gas, natural, 723. 

Gases, critical state of, 98. 

Gastrostomus, pedunculated 
organs of, i//. 5; Bairdii, 5. 

GaTScHET, A. 8S. Recent linguistic re- 
searches, 

Gaultheria Shi allon, 2 236. 

Geodetic work of Hayden 
surveys, 447. 

Geographic names, derivation of, 55; ter- 
minvlogy, poverty of, 113. 

Geographicai congress, German, 
cieties, French, 771; society royal, award 
of medals of, 80. 

Geographisches jahrbuch, reviewed, 200. 

Geography-teaching, 86. 

Geological formatiuns, 
33, 60; institute of Austria, 611; mu- 
seum at St. Johns, observations in 
Canadian north-west territory, 647 ; rela 
tives of Krakatoa, ill. 762; report, Il- 
linois, 332; suciety of London, Ameri- 
can awards of, 384; survey of Alabama, 
report for 1881-82, reviewed, 418; of 
Bohemia, 611; of territories, 369. 

Geologists, international congress of, 168. 

Geology, chemical, 59; fundamental theo- 





lateral-line 














and Wheeler 


898: so. 


synchronism of, 


















ry of dynamic, 511; non-professional 
work in, 28; of the Asturias and Ga- 
licia, 727; of Grand Canon, ill. 3 


of northe rn Canada, 755. 

Geranium caespitosum, 4. 

Germ-theory of disease, 133. 

German geographical congress, 393; iron 
and steel industry society, 669; univer- 
sities, scientific instruction in, 399. 

Germany, cannibalism in, 298; tempera- 
ture in, 546. 

Ghiliaks, 340. 

GILBERT, G. K. 
of formations, 59; 


Capitalization of names 
ripple-marks, ii/. 


Qrr 


375. 
Gilbert, G. K., on deflection of river 
courses, 503; on Koight’s tour, 396. See 





also Lawes, Gilbert, and Warington. 

Gill, D., on determinations of stellar 
parallax, 456, 612. 

= L, T. Assumptions of museum-kecp- 

615; Chlamydoselachus, 345; the 
ichthyological pecaliaritivs of the bas- 
salian fauna, i//. 620; osteology of the 
cormorant, 404; the relations of Didy- 
modus, or Diplodus, 429. 

Gill, T., on Squali, 738; on survival of fish 
embryos, 722; and Ryder, J. A., on 
Lyomeri, 504. 

Gisborne, F. N., on electrical induction, 
674, 771. 

Glacial striation, 636. 

Glaciers in California, 208; of 
Blanc, 771; on Mount — 208. 

Glaciology, Ind:ana, ill. 748. 

Gladstone and Tribe's _ bat- 
teries, reviewed, 51. 

Glidewell mound, 637 

Glottidia antillarum, 325; pyramidata, 3: 

Glucose report, 169. 

Glyphus marsupialis, 715. 
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Gnaphalium polycephalum, 218. 

Gold sands of California, 797. 

Goniatites ambigena, 126; compressus, 
126; feeundus, 126. 

Gonostoma microdon, 628. 

Goope, G. B. The exploring voyage of 
the Challenger, reviewed, i//. 576; the 
invention of the vertical camera in pho- 
tography, 672; Professor Gill on as- 
sumptions of museum-keepers, 703. 

Goode, G. B., on modern fish-culture, 
208; on oyster-industry, 720. 

Goodwin’s Walks in the regions of science 
and faith, reviewed, 131. 

Gordon’s Electricity and magnetism, re- 
viewed, 262. 

Gore, J. W. Tornado in western North 
Carolina, 474. 

Gosselin, on anaesthetics, 369. 

Government and economic entomology, 
646. 

Grades of railway-curves, 463. 

Gradle’s Bacteria a the germ-theory of 
disease, reviewed, 133 

Grand Caiion, ge vat ‘of, ill, 32) 

Grand Falls of St. John River, 

Grandidier, on Hovas, 341 

Granulus vermicularis, 323. 

Graphite in iron, 237. 

Graves’s Life of Hamilton, reviewed, 19. 
Gray’s Absolute measurements in elec- 
tricity and magnetism, reviewed, 419. 

Great Basin, lakes of, 322. 

Greely relief e xpedition, 113, 172, 213, 610, 
map, 377, 533, 67 

Green-Mountain railway, 415. 

GREENE, C.E. The cantilever-bridge at 
Niagara Falls, id. 572; Green-Mountain 

railway, Mount Desert Island, 415. 

enland, expedition to, 771; Danish 
expedition to, 286; north, geognosy and 
geography of, 611. 

Greenlanders, characteristics of, 7 

Greenwich meridian as prime meridian, 1. 

Griffiths, A. B., on origin of petroleum, 

926 

Grinewetzky’s crossing of Novaia Zemlia, 
16. 

Groff’s Plant-analyses, 425. 

Growth, 165. 

Guatemala, explorations in, 115. 

Guatemaltec languages, 794. 

Gueliaa, el, 296. 

Gulf of Mexico, depth of, 504. 

Gunnison mining-region, topography of, 
293. 

Guyot, Arnold, 209; portrait, 218 

Guyot’s Creation, reviewed, 599, 704. 

Gyration of vibrating pendulum, é//. 

Gyromitra, esculenta, 165. 


oQ< 


Gyroscope, 237. 
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nel, E., on apparatus for assaying, 








Habenaria dilatata, 253. 

Hagen, H. A. The occurrence of the 
Hessian fly in North America before 
the revolution, 432. 

Hagen, H. A., on segmental organs in 
odonate larvae, 25. 

AG Red skies in China five years 
ago, 121. 

Higue’s work in Yellowstone national 
park, 135. 

Halesia, 736; diptera, 335; tetraptera, 335. 

Haliaetus leucocephalus, 424. 

Hatt, E. H. Hall’s phenomenon, 387; 
inertia, 482, 562. 

Hall, G. Stanley, 524. 

Hall, James, bestowal of Walker prize 
on, portrait, 571; on fossil oe 666. 

Hall phenomenon, "386; in liquids, 360 

Halos, 115. 

HaLsTep’, B. D. Conditions of growth 
of the wheat-rust, 457; italics for scien- 
tific names, 32; retrograde metamor- 
phosis of a strawberry- flower, ili, 302. 

Hamilton, life of, 19. 

Hammond’s Electric light in our homes, 
reviewed, 521. 

Hann’s Climatology, peaeeet, 162. 

Harar, exploration of, 800 

Harbors, table of depths for, 641. 








Hares, North-American, 367. 

Harpalus poe Ivanicus, 768. 

Harrington, W. H., on Coleoptera, 235. 

Harvard university herbarium, 235; obser- 
vatory, 167; bulletin, 424; summer 
course “ Ns ey 668. 

HARVEY, L. <A colt and its mother’s 
blanket, 67 

HASTINGS, C. Inertia, 559; asingular 
optical + ated eg 501. 

Hatschek, on Sipunculus nudus, 682, 

Haupt, L. M., on rapid transit in Phila- 
delphia, 693. 

Havestadt’s Chilidigu, reviewed, 550. 

den, E. E., on figuring fossil leaves, 
769. 

H AYDEN, F. V. A scientific swindler, 








Haye en’ Ss survey, twelfth report of, re- 
viewed, i//. 103. 

Hayden and Wheeler surveys, geodetic 
work of, 447. 

Hayem, on new morphological element of 
blood, 46. 

Hazen, H. A. The motion of waves of 
cold in the. ‘ nited States, map, 149. 

Hazen, H. A., on sun-glows, ‘ 

Health association, American, 802; exhibi- 
tion, 799. 

Heat from soil, character of, 504. 

Heating Massachusetts institute of tech- 
nology, method of, 796 

Hedysarum boreale, 253. 

HEILPRIN Syne hronism of geologi- 














Heilprin, A., on carboniferous Ammo- 
nites, 335; on Foraminifera from Flor- 
ida, 736. 

Helical springs, 724. 

Helicidae, British, 342. 

Heliostats, theory of, 697 

Helisoma trivolvis, 323. 

Helix aspersa, effect of various foods on, 
370; virgata, 342. 

Hellmann, G., on variation of temperature 
in Germany, 546. 

Helminthophaga celata, 216, 503. 

Hemidactylium scutatum, 264. 

Henpricks, J. E. Deflective effect of 
earth’s rotation, 275; gyration of a vi- 
brating pendulum, i//. 775. 

Heracleum lanatum, 253. 

Heredity, new theory of, 388; study of, 














Herény, report of observatory at, 664. 
Herrick, C. L., on Monospilus, 494. 
Herrick, F. H. Rare Vermont birds, 
216, 503. 
HERSCHEL, J. 
nomenon, 704. 
Herschel’s photometric work, 
Hesperomys leucopus, 540, 616, 768. 
He ‘ian fly, occurrence of, in America, 


A singular optical phe- 








4: 

Heterodon platyrhinos, 254. 

Heynemann, on slugs, 770. 

Hibernating mammals, i//. 538, 616, 673. 

Hilgard, J. E., on depth of Gulf of Mex- 
ico, 504. 

Hillebrand, W. F., and Pearce, R., on new 
minerals in Utah, 667. 

Himalayas, ascent of, 743. 

Hinps, J. 1. D. Annual growth of the 
‘tree of heaven,’ 276. 

Hirmoneura, entomography o 
scura, 488. 

Historical study, scientific method in, 564. 

History, industrial arts as factors in, 597. 

Hodges, S., on after-images, 321. 

Hollick, A., on fossil leaves, 24; on Indian 
implements from Tottenville, 694; on 
Viola, 523. 

Holm, on Danish expedition to East 
Greenland, 2 

Ho.tmes, W. H. Appearance of the cy- 
clone cloud at Rochester, Minn., 1883, 
ill. 304; eccentric figures from southern 
mounds, ill. 436. 

Holub’s explorations, 802. 

Honey-dew, 737. 

Hooker, J., on palms, 629. 

Hopkinson’s Dynamic electricity, re- 
viewed, 692. 


f, 488; ob- 
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Hoplia coerulea, 127. 
Hordeum jubatum, 2 
Horn-eating, 88. 

Hough, G. W., on Dearborn observatory, 





. 


onstee! s we ments of chemistry, re- 
viewed, 

Hou oa Lancaster’s Meteorology, 
reviewed, 462. 

Hovas, 341 

Howarp, W. H. Red sunsets and pre- 
cipitation, 302. 

Howe, H The great comet of Sep- 
tember, 1882, 401. 

Howe, W.H. The new morphological 
element of the blood, 46. 

Hudson, Ww. M., on Connecticut oyster 





Ee 





Human ske leton from Mentone, i/l. 54 
skull from Podbaba, 496, i//. 785. 

Humidity, 287. 

Humphreys, Andrew Atkinson, portrait, 
476. 

Hunt, T. 8., on crystalline rocks, 503, 674; 
on Taconic question, 675. 

Huro nigricans, 242. 

Huston, H. A. Halos round the moon, 


Huston, Sam. Some curious natural 
snowballs, 114. 
Hutchinson, E. 8 
disaster, 552. 

Hyalina milium, 236. 

Hyatt, A. The business of the natu- 
ralist,44; the evolution of the Cephalo- 
poda, ill. 122, 145. 

Hyatt, A., onorigin of cellular tissue, 
3 7. 

Hydraulic method of mining, 465. 

Hydrochelidon lariformis, 216 

Hydrographic office, work of, 85. 

Hydromechanies, 78. 

Hydrophobia, 744. 

Hygiene, London exhibition of, 744. 

Hy la versicolor, 66. 


-» on the Pocahontas mine 





Ice banners, 522; crushing strength of, 
367; floes, i//. 535; ropes, 375; zones, 
exploration in, 766. 

Icebergs, ill. 535. 

Iceland, volcanic eruption in, 528. 

Ippinés, J. P. Pumice from Krakatoa, 
144. 

lijima, Isao, 469. 

Illinois coal-production, reviewed, 490; 
geological report, reviewed, 332; state 
entomologist, twelfth report of, re- 
viewed, 233; state museum of natural 
history, bulletin of, 

Illumination, effect of ar 
528. 

Illusive memory, 274, 345, 

Indian implements, id/. 
Tottenville, 694. 

Indiana glaciology, il/. 748. 

Indians, increase of number of, 339; in 
Oregon, 498; relation of mound-build- 
ers to, 658. 

Indicators, comparison of, 725. 

Industrial arts as factors in history, 597. 

Inertia, 482, 559. 

Infusoria flagellata, 337. 

Inheritance of injuries, 144. 

Injuries, inheritance of, 144. 

Ino immunda, 768. 

Inostemma Boscii, 768. 

Inscribed stones from Ohio, 334, 467. 

Insecticide, naphthaline as, 455. 

Insects, 545; as food, 242 

Instinct, 15. 

Insulating-skin on metal wire, 743. 

Intelligence of batrachians, 66; of snakes, 
253. . 

International bureau of weights and meas- 
ures, 305; congress of geologists, 168; 
electrical exhibition, 113; fisheries ex- 
hibition, fands of, 497; geological and 
paleontological journal, 612; meridian 
conference, 773; meteorological station, 
Lena, 742; naturalists’ exchange post, 
558; ornithological congress, 398; polar 
commission, 110; relations, 606; scien- 
tific association, 245. 








ficial, on health, 





375, 434. 
701; from 
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Internationale zeitschrift fiir .- 
sprach wissenschaft, reviewed, 364. 

Inventions, patents on, 522. 

Inventors, meeting of, 368. 

Invertebrates of Talisman expedition, ill. 
657. 

Iowa weather-service, 83. 

Iridium on copper plates, 796. 

Iron and steel institute, journal of, re 
viewed, 550. 

Iron, effect of sea-water on, 693; from 
North Carolina mounds, i//. 308; hot 
blast in making, 72; manufacture, fuel 

i ; oxidizability of, 470. 

Italics for scientific names 

Ivesia Baileyi, 4. 








Formation of auchor-ice, 308. 
Jade, working in, 642. 

James, J. F. Expulsion of water from 
a growing leaf, i//. 245; the flora of 


J.,3.G. 





Labrador 
plants, é//. » 

James, J. F., on Caladium, 256. 

Jamestown tornadoes, 801. 

Janet’s Theory of morals, reviewed, 360 

Japanese customs, 528; scientific students, 
29. 

Jean-Baptiste- André Dumas, portrait, 750. 

Jeans’s Creators of the age of steel, re 
viewed, 790. 

Jetfersonia diphy lla, 629 

JEFFRIES, J. A. Oste ology of the cor- 
morant, 59, Fs . 

Jenkins, F., on telpherage, 799. 

Jimenez, death of, 670. 

Johns Hopkine university circulars, 469, 
607; laboratory, id/.7, 350; lectures, 

Johnson, Alice, on morphology of pe Ivis 
and leg, éd/. 324. 

Johnson, A. B., on ocean-currents, 336. 

Johnson, L. C., on springs of Florida, 


359; two species of tertiary 





















Jounson, W.W. The use of the method 
of rates in mathematical teaching, 473, 
645. See also Rice, J. M., and Johnson, 
Ww. 

JONES, William. 
spider, 4 

Journal of agricultural science, 238. 

Julien, A. A., on olivine rocks of North 
Carolina, 486. 

Jupiter, rotation of, 230. 

Jurassic dinosaurs, i//. 542. 


Longevity in a fasting 


Kadiak Island, news from, 798. 

Kalmia angustifolia, 359; glauca, 236, 
latifolia, 359. 

Kames near Lansing, 4. 

Kanawha valley mound, i//. 619. 

Kansas, climate of, 370; university of, 53; 
chemical laboratory of, i//. 53; weather 
observations, 426; weather report, 110, 
140. 

Kappe, 698. 

Karakorum valley, journey to, 228. 

KarsTEN, G. Red skies a century ago, 








Ka-uchit Kala, position of, 55. 

Kellerman’s Botany, reviewed, 460. 

Kentucky pharmaceutical association, 697. 

Kerr, W. C., on mica-mines of North Car- 
olina, 208, 

Keweenawan series, 553. 

Kidder, J. H., on use of Nessler reagent 
in air-analyses, 463. 

re J.J. de, on removing machinery, 
04. 

Kina, F. H. A possible solution of the 
standard time question, 61. 

Knight's tour, 396. 

Koban, 469. 

Koch, award to, 669; sixth report of, 574; 
seventh report of, 584. 

Kongo region, expeditions to, 611. 

Krakatoa eruption, map, 211, 244, 338; 
atmospheric waves, 401, 504, i//. 531, 701; 
equatorial smoke-stream — 801; geo- 
logical relatives of, iil. near view 
of, in eruption, 702; alee from, 144; 





water-waves from, iil. 777. 
Krause, G. A., on Fulic language, 742. 
Kreutz, on comet of 1882, 287. 


Kunz, G. F. Five Brazilian diamonds, 
ill. 649. 

Kunz, G. F., on phosphorescent fluorite, 
640; on stone head from Staten Island, 
695; on working in agate, jade, and chal- 
cedony, 642. 

Kusu, 498. 


L. Artifice ial production of rain, 276; a 
spider’s device in lifting, id/. 432. 

Laboratories, physiological, 73, 100. 

Laboratory in modern science, 17 
rine, of Johns Hopkins university 

Labrador, flora of, 359, 402 

Lacerda’s Bacillus of beriberi, reviewed, 
331. 

Lachnosterna fusca, 587. 

Lacy’s Spencer's are of the un- 
knowable, reviewed, 417 

Lagopus leucurus, 296. 

Lake Superior, geology of 

Lakes of Great Basin, 
695 

Lamellibranch foot, 130, 

Lamprey, spinal cord in, 107. 

Lancaster’s Rain in Belgium, reviewed, 
580. 








75. 
Minnesota, 


Lance-head found in whale, 342. 

Land-oftice maps, 696. 

Langley, 8. P., on character of heat ra- 
diated from soil, 504; on wave-lengths, 
496. 

wuages, Chilian, 550; Guatemaltec, 

; summer school of, 798. 

Lanius L udov ianus, 216. 

Lankester’s Classification of the Mollusca, 
reviewed, 730. 

Lansing, Kames near, 4. 

Lapps, speed of, in running, 740. 

Larison’s Te enting-s sc school, reviewed, 203. 

Larix Ame rici ana, 

LARKIN, E. I Bese Unio spin a byssus? 
302; how a an r sometimes lifts heavy 
objects to its nest, 305. 

Larval theory of origin of cellular tissue, 
337 














Lassen’s Peak, rocks of, 551. 
Latchford, F. R., on Canac 
Latrodectes verecundus, 768. 
Lava-flow from Mauna Loa, ill. 410. 
Lavallée, Alphonse, death of, 698. 
Lawes, Gilbert, and Warington, on loss 
of nitrogen from arable soils, 17 
Lawson, G.,on Canadian Ranunculaceae, 
675. 
Lea, Isaac. Unio forms a byssus, 43 
Leaf, expulsion of water from a, i//. 245. 
Learning and talking, compatibility of, 
749 











Leaves, fossil, figuring by photography, 
769. 

LeConTe, John. Atmospheric waves 
from Krakatoa, 701; upperglow of the 
skies, 145. 

LEConTE, Joseph. A singular optical 
phenomenon, 404, 644. 

LeConte’s physical studies of Lake Ta- 
hoe, 268. 

Ledum latifolium, 253. 

Lee, W.8., on plants of New Jersey, 395. 

Leg, morphology of, é//. 324. 

Leiberg, J. B., on plant-life in Montana 
and Dakota, 495. 

Leidy, J., award of Lyell medal to, 209; on 
Dictyophora, 396; on fossil bones from 
Louisiana, 295; on mollusks of New 
Jersey, 267; on parasitic worms, 367; 
on Pentastomum proboscideum, 667; 
on remains of fossil mammals, 606; on 
Serpula dianthus, 554; on tape-worms, 
666; on tin ore from Dakota, 209. 

Lena international meteorological station, 
742; River, polar station at, 468. 

Leng, C. W., on Cicindelidae of Staten 
Island, 165. 

Lenormant, Francois, 339. 

Lepioderma macrops, 625. 

Lepus callotis, 367; campestris, 367 

Lesquereux, Leo, award of Barlow Jame- 
son fund to, 296. 

Lessar’s journey to Seraks, 628. 

Lett, W. P., on deer of Ottawa valley, 





Lewis, H.C. <A near view of Krakatoa 
in eruption, with extracts from the log 
of the barque William H. Besse, 702. 

Lewis, H. C., 298; on fossils in triassic red 
shale, 295: on phosphorescent lime 
stone, 267. 

Lewis, W., on resilience of steel, 295. 

Lick observatory, weather at, 526. 

Liebig’s statue, repair of injury to, 272. 

Life, beginning of, 292 

Light, lectures on, 765. 

Lightning protection, 160. 











Lilium auratum, 32; Canadense, 32; can. 
didum, 32. 

Lima excavata, 657 

Limax agrestis, 

Limestone, p ae yhorescent, 267; ripple. 





marks in 
Limnaea peregra, 425. 
Limnophysa bulimoides, 325. 
Limopsis minuta, 657. 
Limpets, 166. 
Linguistic researches 
Lingula acuminata, 
L m4 2ean society, New York, 


59. 
Norwoodi, 3 
294, 366, 








L. intner ’s First annual report on the inju- 
rious insects of New York, reviewed, 


234. 








Linum perenne, 

Liopeltis vernalis, 255. 

Lispognatus Thompsoni, 713. 

Literature, claims of, 745. 

Little, W. C., on conditions of growth 
the wheat-rust, 457. 

Llama, image of, from Peru, 743. 

Lobster-fishery, 722. 

Localization in brain, id/. 484. 

Lockwood's Electricity, reviewed, 729. 

Locomotive, fireless, 642. 

Lomvia arra, 294. 

Lonchocephalus calciferus, 137, 

London exhibition of hygiene, 744; health 
exhibition, 799; society of arts, 799; 
Albert medal of, 802; society of biblical 
archeology, 111, 239. 

Longevity in spider, 4. 

Louisville electric-light exposition, 14. 

LOVERING, J., address of, on presenting 
the Rumford medals to Professor Row- 
land, 256. 

Loxia leucoptera, 216 

Lucapina crenulata, 

Lucas, F. A., on E nglish sparrow, 494. 

Ludlow, W., on crushing-strength of ice, 
367. 

LuLu, E.P. Naval officers and the coast- 
survey, 86. 

Lupinus arcticus, 253. 

L yeopodium annotinum, 253; complana- 
tum, 253. 

Lycosa riparia, 685; egg-cocoons of, 685. 
Lydtin, Fieming, and Van Hertsen’s Prop- 
agation of tuberculosis, reviewed, 634. 

Lyell medal, 209. 

Lyle, D. A., on life-saving service, 267. 
Lynn, W. T., on ancient eclipses, 637. 
Lyomeri, 504. 
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M. Electric time-signals, 59. 

M. P. club, 240. 

McCay, on rhombic modification of speis- 
kobalt, 266. 

McCook, H. C. How egg-cocoons are 
made by a Lycosa, 685. 

McCook, H. C., on carpenter-ant, 209; on 
orb. weavers, 396; on Segestria canites, 

334; on thatching-ant, 423. 
MeDonald, M., on movements of fishes, 


une Reeae E, J. Evidence of unrecorded 
tornadoes, 346. 

McGEE, C. K. A novel magnetic engine, 
274. 

MacGregor, J. G., on aqueous solutions 
of sulphate of copper, 675. 

Machinery, removing, 694. 

McKay, L. W., on phosphoric acid, 107. 

Macloskie, G., on tracheal organs of in- 
sects, 266. 

Maclura aurantiaca, 292. 

McMusarica, J. P. The cranial ribs of 
Micropterus, 644. 
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MeMurrich, J. P., on osteology of Ami- 
urus catus, 266. 

Macoun, J., on fungi, 164. See also Bur- 
gess, T. J. W., and Macoun, J. 

Macrocystis pyrifera, 168. 

Macrospores in rocks near Chicago, 215. 

Macrurus affinis, 625; australis, 621; glob- 
iceps, 625. 

Mactra solidiesima, 267. 

Maevicar, J. G. 

Magnetic engine . ill. 274. 

Magnetism, 202, 262. 

Magnin and Sternberg’s 
viewed, 362. 

Magnolia glauca, 33; grandiflora, 33. 

Maine’s Early law and custom, 786. 

Majendie, on explosions on the under 
ground railways of London, 516. 

Malacosteus, 747; niger, 627. 

Male parent, prepotency of, 424. 

Malletia obtusa, 6. 

M‘Alpine’s Botanical atlas, reviewed, 232; 
Zovlogical atlas, reviewed, 

Mammalian descent, 297; 
South America, 56. 

Mammals, fossil, 606; hibernating, i//. 
538, 616, 675. 

Man, natural history of, 465. 

Manayunkia speciosa, 294, 303, 368. 

Mancalias uranoscopus, 628. 

Manufacturing industry in Russia, 369. 

Marie’s History of the sciences, reviewed, 
50. 

Marine research in England, state of, 557. 

Mark, E. H., on Jamestown tornadoes, 801. 

Mars, outer satellite of, 168; rotation 
period of, 801. 

Marseilles, observatory at, 697. 

Marsh, O.C., on new and strange dinosaur, 
il. 199; on new Jurassic dinosaurs, 
ill. 542. 

Martin, H. N. Modern physiological 
laboratories, what and whe they are, 
73, 100. 

Martin’s Elementary physiology, _re- 
viewed, 49. 

Mascart’s Electricity and magnetism, re- 
viewed, 202. 

Mason, O.T. The relation of the mound- 
builders to the historic Indians, 658. 

Massachusetts institute of technology, i//. 
80; heating and ventilation of new 
building of, 796; photographic iabere- 
tory of, i//. 80; society of arts, 79, 165, 
2 ill. 394, 583, 667, 738, 796. 

chusetts, topographical map of, 

survey of, 467. 

Massanzé, missionaries among, 112. 

Mastodon, forms of, 553; americanus, 295. 

Mathematical conclusions, 213; teaching, 
method of limits in, 305, 3 of teach- 
ing, method of rates in, 473, 587, 645. 

Matthew, G. F., on fauna of St. John 
group, 676; on village of stone age, 610. 

Mauna Loa, lava-flow from, id/. 410. 

Mean solar time, definition of, 323. 

Meat, preservation of, 743. 

Mechanical engineers, meeting of, at Pitts- 
burgh, 723. 

Medal of Seconde société de } Saga, 467. 

Meddeiser om Grinland, 611 

Medical congress in Berlin, 772; museum, 
catalogue of collection of comparative 
anatomy in, 139. 

Medicine, history of, among Chinese, 739. 

meahecrencan lower than the Atlantic, 








Bacteria, re- 








remains in 











Meehan, T., on action of plants on ice, 554; 
on blee ding of Cladastris tinctoria, 555; 
on Conium maculatum, 423; on fasciated 
branches, 694; on Halesia, 736; on 
Halesia diptera, 335; on Halesia tetrap- 
tera, 335; on Sarcodes sanguinea, 335; 
on sexes of flowers, 554; on trees of 
slow growth, 335. 

Megaptera versabilis, 342. 

Melanocetus Johnsoni, 621. 

MENDENHALL, T. C. Inertia, 560; a 
question of exposure, 306. 

Mentone, human skeleton from, él. 541. 

Mercury, rotation period of, 297. 

Meridian conference, 773; distances, cor- 
rection of, 614. 





Merriam, C. H. Hibernating mammals, 
616. 

Merriam, C. H., on woodchuck, 367. 

Merrill, W. E., on difficulty of prevent- 
ing the Ohio floods, 385. 

Mertensia paniculata, 253. 

Mesembriotherium Brpcae, 56. 

Mesoplodon Layardi, 579. 

Mesopotamia, expedition to, 772. 

Mesotherium Marshii, 56 

Mesozoic fossils, 582. 

Metallurgy, primitive, 639. 

Meteorological charts, 400; of North At 
lantic, id/. 654; journals, new, 734; lit- 
erature, catalogues of, 269; service, 
Russian, 112, i//. 117, 368. 

Meteorologische zeitschrift, reviewed, 734. 

Meteorology, 462; comparative, of San 
Diego and Pow: ay, 464; New-England 
society for observation and study of, 
743; progress in study of, — 

Method of limits, 305, 375, 430, 473, 58 
of rates, 473, 587, 645. 

Metoptoma cornutiforme, 137. 

Meyenia fluviatilis, 335; Leidyi, 335, 737 ; 
subdivisa, 637. 

Miami River, mounds of, 294. 

Mica mines of North Carolina, 208. 

Microbes, 128. 

Micro-chemistry of plants, 602. 

Micrococcus insectorum, 233. 

Micrometer, new, 739. 

Micropterus, cranial ribs of, 644; sal- 
moides, 242, 644, 738; osteology of, 532, 
ill. 749. 

Microscopical investigations in botanical 
laboratory, 111 

Microscopists, American society of, 460. 

Migration of birds, 158. 

Miguel’ s Organisms of the air, reviewed, 
518 

Milan society for commercial exploration 
of Africa, 800. 

Milhéme, E., on the Crevaux expedition, 
387. 

Milk, changes in, during boiling, 367. 

MILLER, B. Deafness in white cats, 245. 

Mimetism in inorganic nature, 676. 

Mimulus cardinalis, 236; Lewisii, 236; 
luteus, 236, 

Mind, 686; dawn of, 639. 

Mineral, new, from Mexico, 523; 7. 
in Tennessee, 493; statistics of United 
States, 636; waters, 4 ses of, 463. 

Mineralogy of Canada, 75% 

Minerals of Alaska, 297; 

Mines, ventilation of, 470. 

Mining-engineers, American institute of, 
326. 

Minnesota lakes, 695; academy of natural 
sciences, 494, 695; plants, 495. 

Minot, C.S Development of the thy roid 
and thy’ mus glands and the tongue, 
morphology of the pelvis and leg, i/d. 24. 

Minot, C. 8., on growth and death, 165. 

aiebeundion among Massanzé, 112. 

Missouri, barn-owls in, 116; upper, sys- 
tem, 555. 

Mollusca, catalogue of, 610; new classifi- 
cation of, 730; Schrenk’s collection of, 
340. 

Mollusks of New Jersey » 267. 

Monachus tropicalis 2. 

Moneses uniflora, 253. 

Monk-seal of West Indies, é//. 752. 

Mono basin, maps of, 167. 

Monospilus, 494; dispar, 494. 

Monotrypella trentonensis, 25. 

Montana, plant-life in, 495. 

Mont Blanc, glaciers of, 771. 

Montia fontana, 253. 

Monticuliporidae, 25. 

Moon, halos round, 115. 

Moore, D. R., on Glidewell mound, 637. 

Moore, E. K., on testing chronometers, 
641. 

Morals, theory of, 360. 

Morchella esculenta, 165. 

MORELAND, 8. T. Inertia, 559. 

Morris, H. G., on atmospheric elevator, 








in ) Utah, 667. 












Morrison, on comet of 1882, 287. 
Mosees of Alaska, 296. 
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Motor, Lamy of-carbon, 400; current, 
, 630. 

Mound, , Glidewel, 637; of Kanawha val- 
ley, ili. 619 

Mound- builders, relation of, to historic 
Indians, 658. 

Mounds, eccentric figures from, ili. 436; 
Etowah, ill. 779; in Scioto val Ney, 79; 
iron from, il. 308; of Miami River, 294; 
of Mississippi valley, 339; Florida 
shell, 736; spool-shaped ornaments 
from, 454. 

Mount Desert Island, Green-Mountain 
railway on, 415. 

Mount St. Augustin, volcanic eruption of, 
i/l. 186. 

Mount Shasta, asc ent of, 27; glaciers on, 
208; map of, suitability of, as me- 
teorological station, 265. 

Miiller foundation, 268, 296. 

Multiplex telegraphy, 394. 

Muraenopsis, 347. 

Murdock’s Electricity and magnetism, re- 
viewed, 419. 

Museum, circulating, in place of school 
cabinet, 613; of comparative zodlogy, 
Cambridge, 206; keepers, assumptions 
of, 615, 703. 

Museums, opening of, in evenings, 239. 

Music and chemical elements, relation of, 
607. 

Musical pitch, 667. 

Musk-ox, discovery of skull of, 468. 

Muskrat, carnivorous habits of, 457 ; skele- 
tons, 739. 

Mygale Hentzii, 469. 

Mylodon Harlani, 295 

M yosotis sylvatica, 3. 

My tilimeria flexuosa, 658. 

Mytilus californianus, 373 
648 








; robustus, 295. 





subarcuatus, 


»G. A. The red sunsets, 
Naphibiaine as an insectic ide, "455. 
Naples, zodlogical station at, 82. 
N: ital observatory, b 
Natica duplicata, 267; 

leta, 267. 

National academy of sciences, 337, 499; 
April session of, 503; list of papers 
read at, glucose report of, 169; 
agricultural experiment-stations, 301. 

—— history, American text-books 
of, 271; figures, production of, i//. 443; 
museums, 191; of man, 465. 

Naturalist, business of, 44. 

Naturalista siciliano, 612. 

Naturalists, biographies of, 261; meeting 
of, 1. 

Naucrates ductor, 624. 

Nautical almanac, 28; office, 588. 

Nautilograpsus minutus, 713. 

Nautilus pompilius, 123; umbilicatus, 148. 

Naval observatory. See U. 8. naval ob- 
servatory. 

Naval officers and coast-survey, 86. 

Neaera arctica, 657; cuspidata, 657. 

Necropolis at Ekhmeem, 609. 

Necturus lateralis, 264; maculatus, 264. 

Neison, E., on Natal observatory, 356. 

Nelumbium Lakesii, 434; luteum, 434; 
tenuitolium, 434. 

Nematocarcinus gracilipes, 715. 

Neostoma bathy _ 624. 

Neptunus Sayi, 7 

Nerve tone, 210. 

Nessler reagent, use of, in air-analyses, 463. 

Nettion carolinensis, 225. 

Nettles, use of fibres of, 770. 

NEWBERRY, J.S. High tides in geological 
history, 402; the industrial arts as fac- 
tors in modern history, 597. 

Newberry, J. S., on vegetation along the 
line of Northern Pacific railroad, 236; 
work of, in Colorado Cajion, 432. 

New Brunswick mammals, list of, 610; 
natural-history society, 610, 769. 

Newcoms, 8. The great Vienna tele- 
scope, ili. 380; new method of mount- 
ing reflectors, 320; President Eliot on a 
liberal education,704; recent determina- 
tions of stellar paraliax, 456; what is a 
liberal education? 435. 






heros, 267; obso- 
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New-England fish and game laws, 169; 
manufacturers’ institute, catalogue of, 
263; society for observation and study 
of meteorology, 743. 

New Hebrides, 270; voyage a 112. 
New Idria district, geology of, 66: 
New-Jersey cities, w yater-supply of, 700; 

geological survey, i//. 525; mollusks, 

267; plant-life, 395; state agricultural 

experiment stations, report of, for 1883, 

reviewed, 492; topographical map of, 

500. 

New Mexico, explorations in, 670. 

th Wales, antimony ores in, 639; 

vasures of, 425; prize of Lin- 
naean ‘society of, 638; prize of Royal 

society of, 470. 

re ‘We York acade my of sciences, 165, 640, 

2; legislature, attitude of, toward ar- 

tificial dairy-products, 499; micr 

7; paleontology of, 














cal society, 77; 
rainfall of, 421; silver deposits of, 737; 
_State survey, 421. 

gara Falls, cantilever-bridge at, i/ 











Niagara formation in Indiana, 637; gorge 
as a chronome 
Niger e ‘xpedition, 

Nitre, formation of, 407. 

Nitrogen, loss of, from arable soils, 17 

Nomenclature, zoélogical, 241. 

North-American ornithology, 294. 

North Atlantic, meteorological charts of, 
ill. 654, 

North-Carolina mica-mines, 208; olivine 
rocks of, 486; phosphates in, 31; to- 
pography of, 391. 

North-west passage, 747; territory, Cana- 
dian, 647. 

North wind of California, 334. 

Northern transcontinental survey, 114, 
140. 

Nourse, J. E. The Greely search, 533. 

Nourse’s American exploration in the 
ice-zones, 766. 

Novaia Zemlia, crossing of, 16; polar 
station at, 468. 

NuGENT, E. Synchronism of geological 
formations, 33. 

Nummulites from Florida, 607; Will- 
coxii, 736. 

Nummulitic formation in Florida, 607. 

Nuphar pumilum, 763, 

Nyctea scandiaca, 294. 

Nye, Harold B. Remains ofa prehistoric 
tree, id/. 347. 





5 et >. 





’ 








O., E. Ropes of ice, 375. 

Observations, doubtful, 26. 

Observatory, Cincinnati, publications of, 
498; at Herény, Hungary, report cf, re- 
viewed, 664; at Marseilles, 697; Laris, 
report of, 641; royal, at Brussels, 465. 

Ocean-currents, 336; study of, 343. 

Oceanic oscillations, 341. 

Odlum, E., on level of upper Ottawa, 107. 

Ohio, barn-owls in, 31; floods, 214, 227, 
371; cause of, 528; difficulty of pre- 
venting, 385; meteorological bureau, 
801; mounds, exploration of, 774, 799; 
valley, drifi-margin in, ct 464. 

Ohm, determination of, 10, 56; standard 
value of, 669. 

Oil, action of, on water, 638. 

Old Providence Island, 669. 

Oleomargarine, 613. 

Olivella biplicata, 374. 

Outiver, J. E. A singular optical phe- 
nomenon, 474, 563. 

Olivine rocks of North Carolina, 486. 

Ondatra zibethicus, 294. 

Onoclea sensibilis, 433, 532. 

Onopordon acanthium, 395. 

Ophibolus doliatus, 255. 

Oporornis agilis, 216. 

Optical phenomenon, 275, 404, 474, 501, 
563, 644, 704; telegraph, 468. 

Orb-weavers, 396. 

Orbitoides ephippium, 736. 

Orcutt, C. RK.  Plant-distribution in 


Lower California, 4; popular names o 
California flowers, 644; stones placed 
in pine-trees by birds, 305. 


Orcynus thynnus, 749. 

Oregon, fulgurite from, 735. 

Organisms of air, 518. 

Ornithological congress, 398; of Vienna, 
670. 


Ornithologists’ union, American, 241. 

Ornithology, North-American, 294 

Orthis impressa, 374; Tioga, 375; tul- 
liensis, 37 

Orthoceras elegans, 126; pleurotomum, 
127; unguis, 126. 

Orthoceratites truncatus, 124. 

Oagar, origin of, 404. 

OsBporN, H. F. Illusive memory, 274, 











OsBorn, Henry L. The Johns Hopkins 
marine laboratory, idl. 7; the water- 
pores of the lamellibranch foot, 130. 

Osborne, J. G., on the Pocahontas mine 
disaster, 552 

Ostrich, domestication of, 112; farming, 





awa field-naturalists’ club, 26, 107, 164, 
337, 394, 528; transactions of, 466. 
Ott: iwa, level of, 107; microscopical so 


ciety, 25; valley, deer of, 394. 

Otto gas-engine, 497. 

Ovibos moschatus, 468 

Owen, Richard, 211. 

Owls, barn, in Ohio, 31. 

Oxalie acid, effect of, on blotting-paper, 
466. 

Oxidizability of iron and steel, 470. 

Oxus, channel of, 296, 468. 

Oyster beds, Connecticut, 720; crop, 
threatened failure of, 215; enemies 
and parasites of, 618; industry, 720. 


Pachydesma crassatelloides, 373. 

Pacific, red skies in, 216. 

Packard’s Briefer zodlogy, reviewed, 

Paleozoic high tides, 473. 

Palms, 629. 

Panjab, legen 1s of, 28. 

Panjabis, proper names of, 111. 

Panther-C ree k coal-basin, 690. 

Papilio, 212, 298. 

Paradoxides acadicus, 676; lame 

676. 

Paraftine shale deposits of Servia, 771. 

Parallax measurements, 640; determina 
tion of stellar, 456, 612. 

Parasitic worms, 367. 

Paris geographical society, 426; observa 
tory, report of, 641. 

Parker’s botanical collection, 425. 

Parker, W. K., lectures on mammalian 
descent by, 

Parnassia fimbriata palustris, 255. 

Parrish, E., on effect of sea-water on iron, 






itus, 














Cc. C., on Pinus Torrey 
Parus atricapillus, 552. 
Passer domesticus, 494 
Passerculus princeps, 294. 
Pasteur, Louis, reviewed, i//. / 
drophobia, 744. 

Patents on inventions, 522. 

Patula asteriscus, 2:5. 

PauL, H. M. Atmospheric waves from 
Krakatoa, 531; the unit of time con- 
troversy, 430. 

Paul, H. M., on Krakatoa atmospheric 
waves, 504 

Paving, wood-blocks for, 556. 

Peasopy, F. G. Janet’s Theory of mor- 
als, 360. 

Peabody academy of science, 
464. 

Peabody museum of American archaeol- 
ogy, call for funds for, 774; meeting of 
trustees of, 799; sixteenth and seven- 
teenth annual reports of, 668; work of, 
287. 

Pearce, R. See Hillebrand, W. F., and 
Pearce, R. 

Pearson, F. M., on Tennessee mineral 
springs, 493; on Tennessee timber, 234. 

Pecten pes-felis, 653; septemradiatus, 657 ; 
vitreus, 657. 

Pedicularis flammea, 253. 

Pelecanus carbo, 404. 

Pelvis, morphology of, i//. 324. 








; on hy- 









Salem, 393, 








Pendulum, freely osc 
of vibrating, i//. 7 

PENHALLow, D. P. Some peculiarities 
of plant-growth, éd/. 354. 

Penhailow’s Vegetable histology, re. 
viewed, 602. 

Pennock, H. W. A clock for sending 
out electric signals once an hour or 
oftener, i//. 243 

Pennsylvania anthracite, 310. 

Pennsylvania university, annual course of 
lectures at, 211; biological 
of, 141, 2 217, 584, 617, 637 3. 

PENROSE, 3. The critical state of 
gases, 98. 


Pentacheles crucifer, 714. 


illating, 424; gyration 














Pentastomum proboscideum, 667. 
Pentstemon confertus, 253; glaucus 
Peptone in solution, ae termination of, 





Perea americana, 5 

Perekop Isthmus, - 

Periodic law of chemical 

Personal notes, 111. 

Petermann’s Geographische mittheilung. 
en, 555; for 1885, 415. 

Petr rle um industry of Baku, 369; origin 
of, 526; vapors, action of, 466. 

Peuce edanum ambiguum, 236. 

Phalacrocorax carbo, 216. 

Phallus impudicus, 545 

Philade Ipbia academy of natural se iences, 

334, 367, 396, 3, 
606, 637, 666, 694, 736; lectures 
engineers’ club, 295, 367, 494, 55 
693; Franklin institute, 51, 108, 
numismatic and antiquarian society, 
524, 606 

Paruires, W. A 
ton, IIl., id. 

Philological society, new dictionary of, 






elements, 336, 
















Arrow-points at Evans- 











P hocs a concolor, 423; foetida, 479. 

Pholadomya arata, 655. 

Phosphate deposits, 337; in Alabama, 
586; in North Carolina, 31. 

Phosphorescent fluorite, 640; limestone, 
267. 

Photography, application of, in producing 
natural history figures, i//. 443; astro- 
nomical, 167; figuring fossil leaves by, 
769 Ca trum, 699, 726; vertical camera 
in, 

P hotome tric work, 612. 

Phylloxera in Hungary, 697. 

VPhymatodes thoracicus, 235, 

Physical constants, 373. 

Physics, principles of, 631. 

Physiology, elementary, 49. 

Pickering, E. C., on measuring colors, 
738; photometric work of, 612. 

Pickertne, W. I New photographic 
laboratory of Massachusetts institute of 
technology, é/. 8v. 

Picoides arcticus, 216. 

Picus pubescens, 494. 

Pig, half-starved, 564. 

Pilot-charts, 343; of North Atlantic Ocean 
for February, 212; for April, 496. 

Pinches, on Babylonian art, 111. 

Pinus Jeffreysi, 305; Lambertiana, 236; 
lophospe rma, 24; sylvestris, phenol in, 

Torreyana, 

Be pusillum, 425; 

















Pi: ultramontanum, 

Planets, discovery of, 370; small, names 
of, 470. 

Pianorbis aequiumbilicatus, 145; corneus, 
425; nautileus, 425. 

Plant analyses, 425; distribution, 4; 
growth, peculiarities of, i//. 354; life in 
Montana and Dakota, 495; of Minne- 
sota, 495; protection of, 699, 712; rare, 
768; thawing ice, 554. 

Plante’s Researches on electricity, re- 
viewed, 549. 

Platyceras, 325; minutissima, 137. 

Plectropomus crassiceps, 628. 

Pleuracanthus, 645; laevissimus, 429. 

Plotus anhinga, 47 

Pocahontas mine disaster, 552. 

Pogge, Paul, death of, 670. 

Point Barrow, meteorological station at, 
ill, 478 
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Poland, bone-caves of, 489. 

Polar commission, international, 110; ex 
pedition, 800; exploration congress, 769 ; 
stations, Russian, 468. 

Polemonium humile, 253; repts 

Political science, claims of, 74 

Pollution, rivers, prevention act, 465. 

Polygonum aviculare, 253 ; vivip¢ arum, : 2 

Polype laricis, 

Pons- Brooks comet, i//. 67. 

Poor, dwellings for, 464. 

Portage formations of New York, 421. 

Portland (Ore.) natural science associa- 
tion, 297. 

Post-oflice maps, 696. 

Potentilla argentea 

Poterium Sitchense, 

Potsdam fauna at 38 

Potts, E., on Crist 
water sponge 
from Florida, ¢ 


23 


18, 768. 






















; fruticosa, 253. 
wratoga 136. 

atella, 667; on fresh 
35, 737; on sponges 
; on Urnatella gracilis, 











Pottsville conglomerate, i//. 12 

Poughkeepsie, Vassar brothers’ institute 
of, 51, 2 

Poulsen’s Botanical micro-chemistry, re- 
viewed, 602. 

PowELL, J. W. The fundamental theory 
of dynamic geology, 511; on the state « 
the interior of the earth, 480. 

Prairies, adaptability of, for artificial for- 
estry, 438. 

Prasopora Selwyni, 25. 

Pratt, H., on flathead skulls from Ar 
> 1s mounds, 737. 

»jun., on cotton-fibre, 583. 
















mania race: 
Prehistoric tree, id/ 
Preyer, W., on physiology of the embryo, 





71. 
P rime meridian, universal, 
Primitive communitie 8, 76. 
Primula Sibirica 
Princeton sc sence tub, 107, 165, 
Prizes of U.S. naval institute, 83; of Boston 
society of | natural history, 610; of Lin 
naean society of New South Wales, 638; 
of Royal society of New South Wales, 
470; for ry service, 467; of French 
academy, 
Productus giganteus, 33, 60; punctatus, 
, 60; semireticulatus, 60. 
Professor’ s time, value of, 428. 
C.8., on silver deposits of New 








266. 
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Protozoa, Biitse hli’s, 340, 670. 
Pseudohyalina exigua, 236 
Pseudosita bidentata, 495. 
Psychological questions, 426. 
Psychology, ethnological, 204. 
Ptinus rutilus, 127. 
Ptychaspis speciosus, 137. 
Ptychogaster formosus, 714. 
Puccinia graminis, 457. 
Pueraria Thunbergeana, 498. 
Pulex irritans, 207. 
Putnam, F. W., on human “nder-jaw 
found in Trenton gravels, 605. 
Pyramidella minuscula, 658. 
Pyrgula nevadensis, 468. 
P Vvrol: 1 rotundifolia, 253; secunda, 25: 











Queen Charlotte Islands, fossils from, 612. 

Quercus agrifolia, 4; Emoryi, 4,305; pun- 
gens, 4; tinctoria, 335. 

Quicksilver deposits of California, 365. 


Rabies, prevention of, by inoculation, 611. 

Races in France, anthropometric elements 
of, 465. 

Radiant heat, 32, 88, 171, 586. 

Rail-making, 761. 

Railways, explosions on, 516. 

Rain, artificial production of, 229, 276; by 
gun-firing, 214. 

Rainfall, amount and fluctuation of, 497; 
at Amherst, 431; beyond the Missis- 
sippi, records of, 471; of New York, 
421; in San Diego, 498. 

Ramsay, W., on the critical state of gases, 





98. 
Rana Catesbyana, 66, 67. 
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, on changes in milk dur- 
on peptone in solution, 


Randolph, N 
ing boiling, ¢ 
554. 

Rangifer caribou, 394. 

Ranunculaceae, Canadian, 675. 

Ranunculus acris, ¢ flammula, 

Rathbun, R., on lobster-fishery, 722. 

Rawlinson, R., on ees water, 640. 

Ray, P. H. The U.S. meteorological sta- 
tion at Point —- , all. 478. 

Recurvirostra americana, 216, 503. 

Reflections, experiments with, i//. 616. 

Reflectors, new method of mounting, 320. 

Regulus aoa f 4 ~w 

Reichert, C. 

Remsen’s T eek tical che mistry, 60. 

Reptiles, check-list of, 264. 

Researches, public ation of results of, t 

Rest, gospel of, 56. 

Retrospect and prospect, 

Revue coloniale et internationale, 745 

Rhachianectes glaucus, 342 

Rhapidophyllum hystrix, b 

Rhea fibre, treatment of, 341. 

Rhinoceros tychorhinus, 786. 
Rhododendron Californicum, 236; maxi- 
mum, 236. 
Rhythmic vari 
Ribes rubrum 
Rice, H. J., on destruction of Saproleg- 

nia, 719. 

Rice, J. M., and Jounson, W. W. The 
use of the method of limits in mathe- 
matical teaching, 430. 

Ricuarps, R. H. Economy of fuel in 
iron manufacture, 358; the hot blast in 
making iron, 72. 

Ridgway, on action of water in modern 
turbine, 694. 

Ritey, C. V, Entomography of Hirmo- 
neura, 488; silk-culture in the colonies, 
562; the use of naphthaline as an in- 
secticide, 455. 

Ripple-marks, 172, 

RiveTtT-CaRnac, H. 
on tree-growth, 114. 

Rizzolo, quaternary formation of, 268. 

Robinson, J. R., on his steam-boiler, 

















x 











tions, 503. 








, all. 375. 
Influence of winds 


79. 

Rochester, appearance of cyclone cloud 
at, idl. 304. 

Rock investigation, microscopic, 551; 
suites, educational, 234; crystalline, 
origin of, 503, 674; of Lassen’s Peak, 
551. 

Rockwood, on mutual relations of conics, 
165. 

Rimer’s Bone-caves of Poland, reviewed, 
489. 

Rogers, W. A., on solution of perfect- 
screw problem, 724. 

Roiti, A., on Hall phenomenon in liquids, 
360. 

Romalea +e ra, 33. 

Romanes, ¢ on the dawn of mind, 
639. 

Rome, national library 

Root, Elihu, tablet to, 4 

Rosny’s Codex Cortesianus, reviewed, 
458. 

Ross, on history of land-holding, 786. 

Rotalia globosa, 216; globulosa, 295. 

Rotation of earth, 275; experiments, 716; 
period of Mercury, 297; terrestrial, 503. 

Rothrock, J, T., om structure of violet, 
666. 

ROWLAND, H. A., address of, on receiving 
the Rumford medals, 256. 

Roy, Protap Chundra, 609. 

Royce, J. After-images, 521; Coues’s 
Biogen, 661. 

Rubus arcticus, 253; Chamaemorus, 253. 

Rumford medals, presentation of, to Pro- 
fessor Rowland, i//. 256. 

Runeberg, R. J., 268. 





526. 





Russell, H. C., on artificial production of 


rain, 229. 
RussELL, I. C. 
322. 
Russell, I. C., on glaciers in Califurnia, 
208; on volcanic dust, 555. 
Russia in Asia, chart of, 640; scientific 
work in, 640. 


Lakes of the Great Basin, 








IT. sll 


Russian geographical society, 368, 698; 
medal of, 771; meteorological stations, 
112, id. 117, 368; polar expedition, 800; 
polar stations, 468 ; surveys, 698 ; univer 
sities, activity of, 5. 

Russo-Persian frontier, 270. 

Rust, cause of, 426. 

RYDER, J. A. The pedunculated lateral- 
line organs of Gastrostomus, #//. 5. 

Ryder, J. A., on embryology of teleosts, 
80; on survival of fish embryos, 7: on 
viviparous fish, 769. Seealso Gill, T 
and Ryder, J. A. 








S$. Transmission of long or inaudible 
sound-waves, 474. 

8., F. J. A singular optical phenomenon, 
275, 474. 

Sabal Adansoni, 629; palmetto, 629; ser- 
rulata, 629 

Sarrorp, T. H. The use of the method 
of limits in mathematic - eaching, 305 

St. John group, fauna of, 

St. Johns, geological museum n at, 556. 

St. Louis society of microscopists, 640. 

St. Petersburg academy of sciences, 76%; 
society of naturalists, 

SaLisBuRY, R. D. Acolian ‘ripple. marks, 
ae 




















72. 
Salix cordata, 294; glauca, 253; Sitchen- 
sis, 253. 
SaLtmon, D. E. The discovery of the 
germ of swine-plague, 155. 
Salpa, 554. 

Samia ceanothi, 583; Cecropia, 583; Co- 
lumbia, 583; Cynthia, 583. 

Sampson, F. A. Barn-owls in Missouri, 
116. 

San Diego nz atural history society, 24, 464; 
rainfall in, 498. 

San Francisco, 
114. 

San Juan Teotihuacan, ruins of, 523. 

Sappho, observations of, 470. 
Saprolegnia, 719. 

Sarcodes sanguinea 

SARGENT, C. 8 
portrait, 405, 

Sargus vulgaris, 242. 
Sarpedon scabrosus, . 

Saturn, markings upon, 
of, 698. 

Saunders, 8. 8., 772. 

Saxifraga leucanthemifolia, 253; tricuspi 
data, 253. 

Saxon sun-dials, 526. 

Scalops aquaticus, 539. 

Scaphander puncto-striatus, 657. 

Scaphiopus solitarius, 66. 

Scaphirhynchops platyrhynchus, 587. 

Scapholeberis angulata, 494. 

Schmidt, E., on relation of mound-build. 
ers to historic has ge 658. 

Schmidt, J. F. 398. 

Schrenk’s a tion of Mollusca, 340. 

Scuwatka, F. The Alaska military re- 
connvissance of 1883, i//. 220, 246; an 
arctic vessel and her equipment, idl. 
505; icebergs and ice-floes, i//. 535; the 
Middle Yukon, id. 677, 706; wintering 
in the Arctic, ill. 566. 

Schwatka, Fred’k, 771. 

Science and faith, borderland of, 131; 
claims of, 745; electrical, progress of, 
258; instruction in, in England, 269; 
_ teaching in Ame -_ 241. 

ences, history of, 

Scientific assoc Aha international, 245; 
club, Manhattan, Kansas, 208; hypoth. 
eses of the ignorant, 301; instruction 
in German universities, linguistics, 
364; method in historical study, 564; 
names, 32, 87; researches in Baltic, 111; 
theorists, self-sufficient, 472; writing, 
style in, 534. 

Sciurus niger, 747. 

Scopelus maderensis, 625; Miilleri, 628. 

Scott, W. B., on Enteledon, 266; on the 
lamprey, 107. 

Scott’s Morphology, reviewed, 332. 

Screw problem, 724. 

Scribner’s Where did life begin, re 
viewed, 292. 












earthquake-waves at, 








George Engelmann, 








2; observations 
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Scudder, N. P., on muskrat skeletons, 


739. 
Scudder, 8. H., on Anthracomartus from 
Arkaneas, 207. 

Scyramathia ¢ Jarpenteri, 713. 

Sea-water, effect of, on iron, 693. 

Seaside laboratory at Annisquam, 469. 

Sé&cuenorr, I. The scientitic activity of 
the Russian universities during the last 
twenty-five years, 756. 

Seconde société de Teyler, prize of, 467. 

Sedalia society of natural history, 268. 

Sediments, classification of, 743. 

Seebohm’s English village community, 
786. 

Segestria canites, 334. 

Segmental organs in odonate larvae, 25. 

Selachian, peculiar, é//. 116 

Sella, Quintino, 609. 

Selwyn, A. R. C., on geology of Lake 
Superior, 675. 

Senecio triangularis, 253. 

Serenoa serrulata, 629. 

Serpula dianthus, 554. 

Servia, paraftine shale deposits of, 771. 

Sexes ot flowers, 554. 

Sextularia globulosa; 

Sharks, carboniferous ge nus of, 275. 

Sharp, Benjamin, 212, on visual 
organs of Solen ensis 

Stells, fresh-water, increas 

Sheppare’s Darwinism stated fh —_ 
himselt, review. d, 461. 

Shoolbred’s Mcasurement of electricity, 
reviewed, 6¥.. 

Suure.tpt, R. W. Osteology of the cor- 
morant, 143, 474; osteology of the large- 
mouthed black bass (Micropterus sal- 
moides), 532, 749. 

Shufeldt, R. W., on Micrepterus sal- 
moides, 738. 

Shumway, W. A., on topography of Ap- 
palachians, 604. 

Sialia arctica, 296. 

Siemens, Charles William, portrait, 34. 

Signal-service, 344. 

Silk-culture in the colonies, 431, 562. 

Silk-manufacture in the United States, re- 
viewed, 290. 

Silver-deposits of New York, 737. 

Simocephalus daphnvideus, 494. 

Singing snails, 370. 

Siouan tribes, classification of, 605. 

Sipunculus nudus, development of, 682. 

Skeleton from Mentone, id. 541. 

Skidor in United States, ; races on, 
740. 

Skies, colored, 99; red, 30, 37, 170, 172, 
231; in China, 121; in Pacific, 216; up- 
perglow of, 143. 

Skulls, flathead, from Arkansas mounds, 
737. 

Slugs, 770. 

SMITH, Eugene A. Cretaceous phos- 
phates in Alabama, 586. 

Smith, H., on temperature of water, 523. 

Smith, Robert Angus, 800. 

Smith, Rosa, on spiders, 24. 

Smith Sound, 622. 

Snakes, intelligence of, 253. 

SNELL, S.C. Rainfall at Amherst, Mass., 






295. 












Snow, analyses of, 168; volcanic dust in, 
139. 


Snowballs, natural, 114. 

Société des électriciens, 140. 

Socicties, scientific, need of workers in, 

Society of arts. See Massachusetts insti- 
tute of technology, society of arts. 

Society of naturalists of eastern United 
States, 27; address of Professor Hyatt 
before, 44; of Moscow, 55. 

Solen ensis, visual organs of, 237. 

Somal country, exploration of, 800. 

Song, 231. 

Sorghum-sugar, report on, reviewed, 161. 

Sound-waves, transmission of, 474. 

South Kensington museum, visitors at, 
212. 

South-Sea Islands, anthropology of, 470. 

Spang’s Lightning protection, reviewed, 
160 
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Spectrum: photography, 699, 726. 

Speech, 231. 

Speir *s psychological questions, 426. 

Speiskobalt, rhombic modification of, 
266. 

Spencer, Herbert, travels of, 771 

Spencer's philosophy of the unknowable, 
417. 





Sphaerium lacustre, 425. 

Sphyropicus rube rs 296. 

Spicula amoris, ¢ 

Spide rs, 245 longevity in, 4. 

Spide r’s device in lifting, 305, ill. 432. 

Spirea millefolium, 236. 

Spirifer lineatus, 33. 

Spirifera disjuncta, 374; lineata, 60; meso- 
costalis, 374, 421; mesostrialis, 37 

Spiriferina ziczac, 421. 

Spirifers of upper Devonian, 374. 

Spondylus Gussoni, 658. 

Sponges, fossil, 666; ; from Florida, 637; 
fresh-water, 335, 

Spongilla fragilis, 335 

Spool-shaped ornaments from mounds, 
34. 











Sporangites in clay 

Springs of Florida, . 

Squali, structural features of, 738. 

Squier, G.H. The faults of soutb-west- 
ern Virginia, il/. 614. 

Standard natural history series, 28; time, 





237. 


33, 








Stanley’s note-book, 800. 

State agricultural experiment-stations, 
492. 

Staten Island, natural science association 
of, 24, 165, 423, 583, 694. 

Steam- boiler, safety-seam, 79. 

Steam-engine indicators, 601. 

Stearns on Pyrgula nevadensis, 463. 

Steatornis caripensis, 208, 425. 

Steel, age of, 790; oxidizability of, 470; 
resilie snce of, 

Stellar parallax, “deter ‘minations of, 456, 
612. 

Sterna fuliginosa, 216. 

Sternberg. See Magnin and Sternberg. 

Steward. See Brooks and Steward. 

Stewart, 8S. N., on current motor, 606. 

Stokes, A. C. The reproduction of 
Clathrulina elegans, 303. 

Stokes, A. C., on Cynips quercus-corni- 
gera, 494; on Tarantula arenicola Scud- 
der, 768 

Stokes’s Lectures on light, reviewed, 765; 
mathematical and physica! papers, re- 
viewed, 204. 

Stoll’s Ethnography of Guatemala, re- 
viewed, 794. 

Stone, E. J., on the astronomical! labors of 
Mr. Common, 544. 

Stone, W. E. Another ‘yellow day,’ 
586. 

Stone age, discovery of village of, 610; 
head from Staten Island, 695. 

Storm-disk, winds within, i//. 402. 

Strawterry-flower, retrograde metamor- 
phosis of, id/. 302. 

Streams, effect of woods on, 422. 

Streptopus roseus, 253. 

Struthiopteris germanica, 768. 

Struve, Otto, on parallax measurements, 











Study at home, 348. 

STURTEVANT, E,. i. Rhythmic varia- 
tions, 503. 

Suctoria, revision of, 235. 

Sudan, false prophet of, 199 

Suez Canal, 140. 

Sulphur, average product of, 369. 

Summer course in botany, 668. 

Sun-dials, 526. 

Sun-glows, 336. 

Sun-spot maximum, 599; 
change of, 585. 

Sunsets, red, 3, 302. 

Surveys in Russia, 698. 

Swamps, drainage of, 667. 

Swindler, scientific, - 

Swine-plague, germ of, 1 

Symons, G. J. The Sn eruption, 
244; the red skies, 172. 

Syndosmya longicallis, 657. 


the periodical 


Til. 


T., W. Romalea microptera, 33. 

T., W. B. Lllusive memory, 345; is ma. 
terial contact possible? 401. 

Taconic question, 675. 

Taenia flavopunciata, 666. 

Tahoe, Lake, } ~ pee studies of 2068. 

Tailed child, 

Tait on re rity of force, 700. 

Talisman, Crustacea dredged by, i//. 713; 
discoveries by, 429; dredging appara. 
tus of, idl. 448; expedition of, 16s; in. 
vertebrates of, ill. 657; fishes collected 











Tamias striata, 67. 

TANNER, Z. L. The cruise of the Alba. 
tross from Curagoa to Aspinwall, 
oo. 

Tape-worms, 666 

Tapes diversa, 373; staminea, 373. 

Tarantula arenicola, 768. 

Tarr, R. 8. Carnivorous habits of the 
muskrat, 457 ; cod-hatching experiments 
at Gloucester, 189. 

Taylor, T., on detection of imitation but- 
ter, 583; on new micrometer, 739. 

Technical education in Europe, 789 

Telegraph, optical, 468. 

Telegraphing to China, mode of, 638. 

Telegraphy, multiplex, 394. 

Teleosts, embryology of, 802. 

eo receiver, gloved hand, as, ill, 
7 7 

Tele eae Vienna, ill. 380. 

Telescopes, great, 487. 

Telpherage, 799. 

Temperature in Germany, 546; of water 
in lakes and oceans, 523. 

Tennant, J. F., on humidity and chro. 
nometer rates, 287. 

Tennessee, mineral springs in, 493; tim. 
ber of, 234; topogr raphy of, 206, 

Tenting-school, 203. 

Terebratula Guerangeri, 325. 

Terramares, 470. 

Tertiary in a on 32; plants, two spe- 
cies of" ill. 

Srabepteadiinee, improvements in, ill, 
312. 

Tetrao obscurus, 225. 

Text-books, duty on, 62; 
American, 271. 

Textularia globosa, 216. 

Thallassaetus leucopterus, 424. 

Thatching-ant, 423. 

Thermometer exposure, 306, 563; stand- 
ard, 33. 

THomas, B. W. Macrospores in the 
rocks about Chicago, 215 

Tuomas, Cyrus. The Codex Cortesianus, 
458; the Etowah mounds, i//. 779; iron 
from North-Carolina mounds, i//. 308; 
a mound of the Kanawha valley, ill. 
619; spool-shaped ornaments from 
mounds, 434. 

Thompson, G., on ascent of Mount Shasta, 
27; on glaciers on Mount Shasta, 208; 
on ice-banners, 522; on Mount Shasta, 
265; on north wind of California, 
334. 




















excellence of 





Thompson's map of Mount Shasta, 522. 
Thomson, W., lectures by, 5 
Thomson’s V ortex rings, reviewed, 289. 
Thouar, 660. 

Thunder-storms, study of, 2. 

TuurstTon, R.H. The age of steel, 790; 
a new motor, 630; Sir Charles William 
Siemens, portrait, 34. 

Thymus glands, development of, 

Thyroid glands, development of, 725. 

Tidal observations, 55. 

Tide-predicting — hine, i//. 408, 

Tides, high, 402, 4 

TILITOIANIAC. The Greely relief expedi- 
tion, 172. 

Timber, waste of, 2¢ 

Time, unification of, 517; 
electric, id. 401. 

Tin ore from Dakota, 209. 

Tinnunculus sparverius, 296. 

TISSANDIER, G. Electric balloon, ill. 
152, 196. 

Titaniferous iron ore, 676. 

T’linkit Indians, 297. 








signals, 59; 
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Topp, D. P. The Dearborn observatory, 
629; humidity and chronometer rates, 
287; researches on astronomical spec- 
eam shee. 726. 

Topp, J. E. The possible origin of some 
osar, 404 

Todhbunter, Isaac, 296. 

Toepler-Holtz machine, il. 753. 

Tongue, development of, 725. 

Topographic work in Appalachians, 265 ; 
in Tennessee, 206. 

Topographical map of Massachusetts, 427 ; 
of New Jersey, 500; survey of Massa- 
chusetts, 467; survey, practical value of, 
644; surveying, reviewed, 692. 

Topography of Appalachians, 604; of 
North Carolina, 391. 

Tornado chart for March, ill. 556; circu- 
lar xxi., 524; investigation, 767; in 
western North Carolina, 474. 

Tornadoes, il/. 40, 63, 93; breeding-ground 
of, 585; illustration of, 399; mechanical 
and electrical theories of, 5380; study of, 
in America, 372; unrecorded, 346. 

Torrance, F., on phosphate deposits, 337. 

Torrey botanical club, 236, 523, 636. 

Tottenville, fossil leaves at, 24. 

Tracheal organs of insects, 266. 

Transit, rapid, in Philadelphia, 693, 

Transportation, agencies of, 209. 

Trautschold, on oceanic oscillations, 341. 

TREAT, Mary. Behavior of Dolomedes 
tenebrosus, 217. 

Tree-growth, influence of winds on, 114. 

Tree of heaven, growth of, 276. 

Trees of slow growth, 335. 

TRELEASE, W. A bad habit of the fox- 
squirrel (Sciurus niger, var. ludovici- 
anus), 747; insects and fermentation, 
545. 

Trenton gravels, human underjaw from, 
605; natural history society, 395, 494, 


Triassic red shale, fossils in, 295. 

Tribe. See Gladstone and Tribe. 

Tribulum, 470. 

Trilobite, appendages of, il/. 279. 

Triodus sessilis, 429. 

Troglodytes aedon, 494. 

Troschelia berniciensis, 657. 

TROWBRIDGE, J. Progress of electrical 
science during 1883, 258. 

TrowBripeéE, 8. H. A blind fish from 
the Missouri River, 587. 

True, F. W., 239. 

Tryon’s Conchology, reviewed, 601. 

Tuberculosis, propagation of, 634. 

Tucker, R. H.,jun. The distribution of 
comets with reference to solar motion, 
650. 

Turbine, action of water in, 694. 

Tuttle’s comet, ephemeris of, 799. 

Tyrrell, J. B., on revision of Suctoria, 
235. 


U., W. The winter of 1879-80 in Europe, 
485. 

Ujfalvy, Madame, journey of, to Karako- 
rum valley, 228. 

Uloborus riparia, 396. 

Umbrella mediterranea, 658. 

Unalashka, volcanic sand which fell at, 
ill. 651. 

Unio, byssus of, 302, 434; calceolus, 295; 
lanceolatus, 295. 

Unit-of-time question, 299, 430. 

United States astronomical expedition to 
Chile, 137; census bureau, 343; suspen- 
rion of work of, 343; census office, 778; 
publications of, 83; tenth census reports, 
vol. iv., 138, 209; vols. v. and vi., 468; 
coast-survey, 86; appendix to report of, 
641; integrity of, 746; transferrence of, 
30; entomologist, report of, 802; geologi- 
cal survey, 26, 52, 80, 135, 166, 205, 234, 
265, 293, 333, 365, 391, 421, 463, 493, 522, 
551, 582, 603, 636, 665, 692, 735, 766, 795; 
chemical division of, 80, 692; Rocky- 
Mountain district of, 293; hydrographic 
office, pilot chart of, 496; work of, 643; 
land-office maps, 696; life-saving ser- 
vice, 267 ; meteorological station at Point 
Barrow, ill. 478; mineral statistics, 636; 


SCIENCE.— INDEX TO VOLUME III. 


motion of waves of cold in, map, 149; 
museums of, 191; national museum, 109; 
proceedings of, 268; naval institute, 
rize offered by, 83; naval observatory, 
08, 137; administration of, 29, 399; ob- 
servatories, impression produced by, 
472; post-route maps, 696 ; signal-office, 
1, 767; terms employed by, 344; wants 
of, 58; silk-industry, 290; solar eclipse 
expedition, report of, 425. 
Universities, Russian, 756. 
Unknowable, philosophy of, 417 
Upham, -W., on cataloguing plants of 
innesota, 495; on drift in Minnesota, 
695; on Minnesota lakes, 695. 
Upton, W. The red skies, 37. 
Uranus, observation of, 698. 
Urnatella gracilis, 423. 
Utamania torda, 294. 


Vaccinium parvifolium, 253. 

Valgus squamiger, 127. 

Valvata virens, 323. 

Vanadis, cruise of, 54. 

Van Duzer’s iron-mine, 51, 

Van Hertsen. See Lydtin, Fleming, and 
Van Hertsen. 

Variable stars, 167. 

Varieties, origin of, 737. 

Vassar Brothers’ institute. See, Pough- 
keepsie, Vassar Brothers’ institate of. 

Vega voyage, 268. 

Vegetation along Northern Pacific rail- 
road, 236. 

Ventilation, 796; of mines, 470. 

Ventura county, Cal., relics in, 373. 

Venus mercenaria, 267. 

Verbeek’s Geological relatives of Kra- 
katoa, reviewed, ill. 762. 

Vermont birds, 216, 503. 

Verrill, A. E., on deep-sea dredgings, 504; 
his second catalogue of Mollusca, 610. 

Vertebrates, study of, in America, 271. 

Vertigo Gouldii, 236; milium, 236. 

Vespertilio fuscus, 539. 

Vicia americana, 768. 

Victoria, observations of, 470. 

Vicuna, image of, from Peru, 743. 

Vienna, ornithological congress of, 670; 
telescope, il. 380. 

Villa Rica, 2. 

Viola, 523; blanda, 523; canina, 523; cu- 
cullata, 253, 523; lanceolata, 523; odo- 
rata, 523; palmata, 423; pedata, 523; 
primulaefolia, 523; pubescens eriocarpa, 
768; sagittata, striata, 396. 

Violet, structure of, 666. 

Virginia, faults of, 614. 

Vivisection in England, 297. 

Voice, 231. 

Volcanic dust in the Great Basin, 555; dust 
in snow, 139; eruption in Iceland, 528; 
island, new, ill. 89; rocks of division of 
Pacific, 366; sand, i//. 651. 

Volcano on Augustine Island, 798. 

Vortex rings, 289. 





W. Atmospheric wave from Krakatoa, 
401; inertia, 559. 

W., A. Limits of tertiary in Alabama, 

Ww 

W., F. The variation of temperature of 
Germany, 546. 

WapswortTa, M. E. 
North Carolina, 485. 

Wadsworth, M. E., on the Keweenawan 
series, 553. 

Wagner’s Geographisches jahrbuch, re- 
viewed, 200. 

Watcort, C. D. 
trilobite, id/. 279. 

Walcott, C. D., on Cambrian fauna of the 
United States, 582; on Potsdam fauna 
of United States, 136. 

WaLpo, Leonard. Standard thermome- 
ters, 33. ; 

Walker prize, bestowal of, on James 
Hall, portrait, 571. 

Warp, L. F. Caulinites and Zamio- 
strobus, 532; the claims of political 
science, 748. 

Ward, L. F., on upper Missouri system, 
5. 


Olivine rocks of 


Appendages of the 
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Warington. See Lawes, Gilbert, and 
Warington. 

WarRrREN, E. R. The skidor in the 
United States, 33. 

Warren, Gouverneur Kemble, portrait, 
276. 


Warring, C. B., on gyroscope, 237. 

Washington anthropological society, 605; 
Saturday lectures of, 56, 239; biological 
society, 208, 294, 423, 738, 769; chemical 
society, 294, 463, 583; entomological 
society, 338, 496, 768; philosophical so- 
ciety, 26, 166, 208, 336, 396, 424, 555, 607. 

Washingtonia bilifera, 629. 

Watch trials at Yale college, 212. 

Water, action of, in modern turbine, 694; 
drinking, purity of, 640; expulsion of, 
from leaf, ill. 245; temperature of, 523. 

Water-pores of lamellibranch foot, 130. 

Water-supply of New-Jersey cities, 700. 

Waters, colors of, 445. 

Watson, Sereno. Note on the flora of 
the Upper Yukon, 252. 

Watts’s Manual of chemistry, reviewed, 


390. 

Wave - lengths in invisible prismatic 
spectrum, 496. 

Weather, 262; at Lick observatory, 526; 
observations, Kansas, 426; service, Ala- 
bama, 527; Iowa, 83; stations, locations 
of, 299. 

Weathering in Pottsville conglomerate, 
idl. 12 


Webster’s Outlines of chemistry, re- 
viewed, 521. 

Weights and measures, international bu- 
reau of, 304, 

Welch, William H., 525. 

West Virginia, topographical work in, 
603 


Weston, E. B. Atmospheric waves 
from Krakatoa, é//. 531. 

Wethered, E., on structure and formation 
of coal, 526. 

Whalebone, manufacture of artificial, 
466. 


Wheat-rust, growth of, 457. 

Wheeler surveys, geodetic work of, 447. 

Whirlwinds, il/. 40, 63, 93. 

Wuirte, C. A. Adaptability of the 
prairies for artificial forestry, 438; the 
enemies and parasites of the oyster, 
past and present, 618. 

White, C. A., on mesozoic fossils, 582. 

White-fishes of North America, 739. 

Whiteaves’s mesozoic fossils, 611. 

Wuitine, Harold. Law connecting physi- 
cal constants, 373. 

Wuitman, C.O. Development of Sipun- 
culus nudus, 682. 

Wuymper, E. Colored skies after an 
eruption of Cotopaxi, 99. 

Wiegand, 8. L., on use of cast-iron in 
boiler-construction, 266. 

Willcox, J.,on Florida shell-mounds, 736 ; 
on geology and natural history of Flori- 
da, 637; on Nummulites from Florida, 
607. 

Williams, A., jun., on mineral resources 
of the United States, 636. 

Witurams, G.O. Experiments witb re- 
flections, il/. 616. 

WituraMs, H. 8. The spirifers of the 
upper Devonian, 374. 

Williams, H. 8., on paleontology of New 
York, 421. 

Wilson, H. M., topographical work of, 26. 

WINCHELL, A. is world-life, 172; the 
red sunsets, 3. 

Winchell’s World-life, 172. 

Wind charts of North Atlantic, ill. 593; 
velocities, ill. 495. 

Winds within storm-disk, ill. 402. 

Wine, arsenic in, 338. 

Wingate division, topographical work of, 


WIntock, W.C. The Pons-Brooks com- 
et, ill. 67. 

Wrinstow, Arthur. Peculiarities of 
weathering in the Pottsville congiomer- 
ate, il, 12. 

Winslow, F., on oyster-industry, 720. 

Winter of 1879-80 in Europe, 485. 





814 


Wittrock’s Erythraea exsiccata, 639. 

Woburn rotation experiments, 716. 

WoeEtkor, A. Thermometer exposure, 
563; tropical cyclones, 142 

Wolfe expedition, 772. 

Woman's journey to Karakorum valley, 
228. 

Woop, De Volson. Radiant heat, 32; 
the use of the method of limits in mathe- 
matical teaching, 375; the use of the 
method of rates in mathematical teach- 
ing, 587. 

Woodbridge, 8. H., on heating and ven- 
tilation, 796. 

Woodchuck, life-history of, 367. 

Woops, A. T. Modern rail-making, 761. 

Woods, effect of, on flow of streams, 422. 

Wooster, L. C. Kames near Lansing, 
Mich., 4; ripple-marks in limestone, 274. 

World-life, 172 


, 27th line from bottom, for ‘ Nat-sis-all’ read 


* Nat-sis-an.’ 


10th line from bottom, for ‘ Mo-eu-kap-i’ read 


* Mo-en-kap-i. 


, 26th line from | bottom, 


* Eutaenia.’ 
line 9, for ‘ calciferous’ 


lines 4 and 14, for ‘ Cullie’ 
line 6, for ‘ Cullie’ read ‘ 
lines 1 and 2, omit ‘an abundance of macro- 


spores, besides. 


4th line from bottom, for 


* Dendroeca. 


14th line from bottom, for ‘m 
bottom, 


from 


20th line 
‘ larvae. 
line 3, for ‘ Bredicton’ 


for ‘larval’ read 


read ‘ Bredichin.’ 


Worshipful company of grocers, prize of, 
467. 


Worthen, A. H., on species from car- 
boniferous formations, 525. 

Wrecks, charting, 85. 

Wrieut, A. A. Some curious natural 
snowballs, 114. 

Writing, style in, 534. 

Wrckorr, W. C. 
colonies, 431. 


Silk-culture in the 


Xenophora mediterranea, 658. 


Yale college observatory, administration 
of, 529, 668; clock at, 466. 

Yarrow’s Check-list of American reptiles, 
reviewed, 264. 

Yellow day, 586. 

Yellowstone national park, 135. 

Young’s Sun, 638. 


ERRATA. 


Page 494, col. 


693, “ 


for ‘Eutania’ read 
read ‘ calciferus.’ 

read ‘ Sands.’ 
Sands.’ 


‘ Dendroica’ read 


line 


* read ‘k.’ 


1, 18th line from bottom, for ‘Coriacus’ read 


* Cariacus. 


l4th line from bottom, for 


648, ** 2, line 24, for ‘Mytalus’ read 


2d paragraph. 


8th line from bottom, for 


4th line from bottom, for ‘on’ 
21, for ‘a hundred and twenty-four’ read 
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Yucatan, folk-lore of, 270. 
Yukon, Middle, id/. 677, 706; 


of, 252. 


upper, flora 


Zamiostrobus, 532; mirabilis, 433. 

Zapus hudsonius, 541, 616 

Zeitschrift fiir wissenschaftliche mikro. 
skopie, 801. 

Zilla rosa, 24. 

ZITTEL, K. A. Museums of natural his. 
tory in the United States, 191. 

Zoea, evolution of, ill. 513. 

Zonites excavatus, 342; intertextus, 342; 
nitidus, 342; suppressus, 342. 

Zoblogical atlas, 733; gardens, ; of Cin. 
cinnati, 610; nomenclature, 241; pre- 
serve in the west, 585, 

Zoologischer jahresberic 

Zoblogy, briefer, 50. 

Zygadenus elegans, 253. 


‘caniliculata’ read 
* canaliculata. 

* Mytilus.’ 

The rocks mentioned did not_ 
come from the Silver-Cliff district, but 
from the same locality as the specimens 
mentioned on p. 667, col. 1, 2d pars agraph, 


13th line from bottom, for ‘ deodorizing’ read 


‘ odorizing.’ 

‘Mayenia’ read 
* Meyenia. 

read ‘and.’ 


* thirty-six.” 


line 6, for ‘a hundred and ninety three’ read 


*two hundred and thirteen.’ 


22d line from bottom, for ‘telepherage’ read 


‘ telpherage.’ 











